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iome Critical Features of Coffee-Making Appliances... page 10: 
| Page five will help you locate other subjects in this issue 





Courtesy— Detroit Coil Company 


Cut Your Coil Winding Rejections 


by using Belden Magnet Wire 
For the Tough Jobs, try Polyvar* 


The quality of magnet wire depends on the care and 


technical skills employed in drawing the 
copper rod down to the desired size with- 
out slivers. Quality calls also for the 
selection of the best insulating materials 
and the scientific application of these 
materials to produce the finest magnet 
wire. Finally, quality demands frequent 
process tests to maintain uniform stand- 
ards of manufacture at every stage of 
wire production. 

Such rigid quality controls are sus- 
tained in making Belden wire from start 


Belden Manufacturing Company, 4633 W. 


to finish. 


*POLYVAR 


is a magnet wire available in 
Types F, HF, TF, and QF, 
either plain or in combination 
with textile or paper insula- 
tions. Try Polyvar on your 
tough w inding jobs. 


‘an Buren St., 


It is not strange, therefore, that Belden 


magnet wires are so consistently speci- 
fied for important production runs of 
coil windings, like those illustrated above, 
where conductor size and insulation 
thickness must be held to close tolerances. 

For your toughest winding jobs, Poly- 
var may be the answer. It is insulated 
with polyvinyl acetal varnish . . . an in- 
sulation that takes amazing punishment 
during winding operations. A Belden 
Wire Engineer will gladly call to discuss 
your winding problems with you. 


Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE 


INSULATIONS 
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... and that fundamental fact has just struck 
the piano player! 

Machine designers, too, have been impressed 
by that fact. A ball has no ends, needs no artifici- 
ally fixed axis of rotation. It is nature’s favorite, 
strongest form. 

Hence the ball bearing. It carries the loads on 
free-rolling steel balls. It is just naturally 
adapted to our new world of high speeds, heavier 
loads and ever greater precision. 


There is more for you in New 
Departure Ball Bearings than 
' steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 
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This is proved by New Departure Ball Bearings 
in hundreds of millions of applications on land, 
at sea, in the air—and in every corner of the 
world. 


The engineering experience and 
meticulous manufacturing meth- 
ods of New Departure, world’s 
largest maker of ball bearings, 
can be of great advantage to 
you. 
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NEW DEPARTURE 


BALL BEARINGS 
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NEW DEPARTURE e DIVISION OF GENERAL MOTORS « BRISTOL, CONN. « Branches in DETROIT e CHICAGO + LOS ANGELES and Other Principal Cities 
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Dieflex Varnished Tubing Products are made of closely braided 
sleevings completely impregnated and treated with special in- 
sulating varnishes. A smooth inside bore to prevent snagging, 
uniformity of size, complete roundness, maximum flexibility, 
and excellent ageing qualities are found in all Dieflex products. 


They do not fray or pinch when cut. 


Cotton or Fiberglas Base Tubings and Sleevings—Dieflex Var- 


nished Tubing Products are made both with cotton base or glass 
base braided sleevings in all standard grades and sizes. 


* CHICAGO 6 
565 West Washington Bivd. 


* CLEVELAND 14 
1005 Leader Building 


MANUFACTURERS CORPORATION 


Dieflex Varnished Tubing Products—both cotton and Fiberglas 


base—are made to meet and surpass the V.T.A. and A.S.T.M. 
standards. Grade A-1 Magneto quality, Grade B-1 Radio quality 
varnished tubings, and Grades C-1 Extra Heavily Coated, C-2 
Heavily Coated, and C-3 Lightly Coated Saturated Sleevings 
are “tops in quality.” 

Silicone Treated Fiberglas Tubings and Sleevings are also now 
available. These are made by impregnating and treating Fiberglas 


Sleevings with the latest Dow Corning high temperature resins. 


Representatives in: 

MILWAUKEE 2: 312 East Wisconsin Avenue 
DETROIT 2: 11341 Woodward Avenue 
MINNEAPOLIS 3: 1208 Harmon Place 
PEORIA 5: 101 Heinz Court 


OTHER IMC PRODUCTS — Variex Vornished Cloth and Tapes —Varsiot Combination Siot Insulation —Varnished Silk and Paper—Fiberglas Electrical In- 
sulation — Manning Insulating Papers and Pressboards — Dow Corning Silicones — Pedigree Varnishes — Hard Vulcanized Fibre and Fishpaper—Laminated Bakelite—Adhesive 
Tapes — Asbestos Woven Tapes and Sleevings — Cotton Tapes, Webbings, Sleevings, Wood Wedges, and other insulating materials. 
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ON OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 


| ENGINEERING-DESIGN- PRODUCTI 


Some Critical Features of Certain Coffee-Making Appliances... 
George C. Heinrich writes about the considerations that go into the design 
of these domestic electrical devices. 


Magnesium-Copper Sulphide Rectifier Design Factors .. ....... 
R. O. Whitesell describes operating characteristics and critical points for 
the product engineer. 


Driving and Controlling Machines with Hydraulic Equipment .... 
A continuation from last month, with discussion of hydraulic valves, actuators 
and other auxiliaries. 


How Economics Enters into Design of Small A-C Motors ...... 
Ernest H. Freeman discusses some of the steps taken in determining critical 
dimensions. 


Industrial Designing Balances Technics, Merchandising, Styling. . 
Charles Davies presents his views, based upon experience, with some ex- 
amples of successful design in this field. 


RCA Supersensitive Video Camera .....................02.5. 
An account of an interesting new tube for television pickup. 


Thermal Insulating Materials to Keep Heat Where It is Wanted 
Some of the newer, and some of the older, materials are reviewed. 


Reconversion Pricing Procedures Established for New Radios. ... 
Albert H. Small of the OPA tells of recent developments. 


High Altitude Carbon Brushes Require Special Treatment ..... 
W. C. Kalb and D. Ramadanoff consider abnormal wear in aircraft motor 
brushes and of the measures designed to prevent it. 


Microwave Pulse System for Land Lines ..................... 
Beamed microwaves are being adapted to telephone and telegraph circuits. 


Circuit-Breaker Design Features Novel Arc-Quenching Principle 
Tests show effectiveness of new design in industrial applications. 


Quartz-Crystal Oven Designed for Precision-Controlled Temperature 
How constan; temperature is obtained for frequency stabilization. 


Industrial Applications Seen for X-Ray Gaging Devices ........ 
Robert C. Woods and Frederic Fua show how micro-gaging of strip steel is 
accomplished with an x-ray comparator. 
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ON THE COVER: Manning, Bowman & Company's Model 391 percolator now ready 
for post-war production; it has a rated capacity of 8 cups, input of 350 watts at 115 
volts; finish is chromium plate, inside and out. For Manning-Bowman philosophy 


on percolator design, see page 102. 
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No matter the size or the finish —cadmium— 
lead —zinc— parkerized or galvanized, the 

smooth protective coating of every circle © 
fastener is of the same uniform quality. You can be 

sure of its ability to resist rust and corrosion. 


COMPAN Y 


NORTH TONAWANDA, NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 
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A section of the 
Buffalo Bolt Company’s 
machine shop where 
dies are made by 

our own skilled 
toolmakers. 
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THE CURE OF RADIO NOISE is a highly specialized task that involves 
much more than simply “hooking a condenser across the line’”’. It requires 
exact knowledge of the proper size and type of capacitor to use .. . of the 
correct place to add it to the noise-making circuit . . . of the necessary 
length or positioning of connecting leads .. . and of many other seemingly 
trivial, but actually vital, bits of information that cannot rightfully be 
expected of the electrical design engineer. 


This exact knowledge is available to you when you must provide radio 
silence for electrical apparatus. Just send us the offending equipment 
and we will measure its radio noise output according to standard speci- 
fications, will design the most efficient Filterette to cure the noise, will 
specify the proper means of installing it, and, upon your adoption of our 
recommendations, will authorize your use of the FILTERIZED label that 
tells buyers your apparatus will not interfere with radio reception. This 
service is free to users of Tobe Filterettes ... write for details. 


TOBE DEUTSCHMANN CORPORATION-CANTON, MASSACHUSETTS 


ORIGINATORS OF FILTERETTES . . . THE ACCEPTED CURE FOR RADIO NOISE 
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TO INDUSTRIAL 


4 KE aw ENGINEERS AND EXECUTIVES 


20-page booklet showing how electronic equipment is being 
used in industry today —to cut costs, increase production, and 
improve product quality 


speed soldering 2400% 
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} ERE—in convenient, easy-to-read form—are sixteen 
authentic case histories, telling how different indus- 
trial electronic devices work, and how they have saved 
time, money, and materials, for many different industries. 
Simply written, non-technical, illustrated, these case his- 
tories contain many ideas that may be useful to you. 


What the booklet can do for you— Any of the ideas dis- 
cussed in this booklet may suggest ways in which your 
company can adopt electronic methods to save money, 
increase production, perform manufacturing operations 
not possible by other means—or ways in which electronic 


MAIL TODAY WITH YOUR COMPANY LETTERHEAD 


Radio Corporation of America 
Commercial Engineering Department, Section 62-62K 
Harrison, New Jersey 
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metal 


devices can be designed into the products you manufac- 
ture to provide improved performance. 


Authentic case histories 


Case histories like these, which 


have appeared in RCA advertising for over two years, have 
attracted much favorable comment from industrial engi- 
neers and executives. Because the information they con- 
tain has proved so useful, 16 of the most popular applica- 
tions have been reprinted in this 11” x 14” booklet. 


Send for YOUR copy today 


For your free copy of’ this 


booklet, write to us for “16-Examples Booklet,” or simply 
attach the coupon below to your company letterhead. 
Please indicate your position, and mail it to us today. 


The Fountainhead of Modern Tube Development is RCA 


Your booklet, “16 Examples of RCA Electron Tubes at 
Work in Industry,” containing authentic case histories of 
industrial electronic applications (with photographs, draw- 
ings, diagrams, etc.) is of interest to our company. Please 
send my free copy to: 


BUY BONDS 
AND ‘ 

KEEP EMI 
ED 
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TUBE DIVISION, HARRISON, N. J. 


62-6336-62 i 
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1. Raw Material Inspection: Every month, American 
buys hundreds of miles of steel, brass, bronze, and everdur. And 
every lot is checked for quality before going into production. 


2. Process Inspection: Product-samples are checked 
every few minutes to make sure that machines are maintain- 
ing accuracy on every process... heading, slotting, shaving, 
threading. 


3. Head, Thread & Point Inspection: 
Moving along on conveyor belts, screws are in- 
dividually checked to make sure there are no 

burred heads, drunken threads, or dull points. 




















4. Automatic Weigh-Count: 

Each newly filled box of screws is weighed 
against a counted gross, to make sure that 
there are at least 144 perfect American Screws 
in every gross-box. 


POT 1 Pe 8 RE keen Mm | 1+: 





American's modern, high-speed manufacturing methods 

. checked by these four inspections... are easy-to- 
see reasons why more and more screw and bolt buyers 
are marking their orders: “American brand... 
don't substitute.” 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND. 


Chicago 11: 589 E. Illinois Street 
Detroit : 502 Stephenson Building 
















-»and here’s 
WHY American 1 Faster Starting — 


aaa One hand holds | 
Phillips Screws work Ne. moles | 
COST LESS on screws. Phillips | | 
any Screw Spearastt | 


screw is driven. EGasGines coos. 
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FASTER STOPS WITHOUT BRAKES 


New G-E PLUGGING SWITCH 


reduces lost machine time 
by bringing motors to rest 
quickly between operations 


G-E plugging switch for 
flange mounting—for built- 
in applications 


Now it is simpler and more practical than ever before 
to equip your machines with time-saving, maintenance- 
saving plugging control. These new G-E plugging switches 


G-E plugging switch for 
surface mounting—for gen- 
eral-purpose applications 


How this Neu 
switch operates 


® OO 


Eddy currents are in- 
duced into a driven mem- 
ber (A) which rotates in 
the magnetic field produced 
by the alnico magnets 
(B). The resulting reaction 
turns the magnet assem- 
bly through its limited 
arc, and the contacts are 
operated by the Textolite 
arm (C) which connects 
the assembly to the 
movable contact strip (D). 
Springs (E) tend to hold 
the contacts (F) in the 
normal position so that, 


as the speed (and mag- — 


© 


netic force) decrease, a 
point is reached where 
the springs take over and 
open the contacts. Lock- 
out device (G) holds con- 
tacts in OFF position until 
solenoid is energized. 


Two spring sizes are 
available, for speed ranges 
of 40 to 140 rpm and 140 
to 750 rpm. The switch's 
speed limit is 1800 rpm, 
but higher-speed applica- 
tions can easily be made 
by gearing or belting 
down to the switch shaft. 


have been designed to take full advantage of the small 
size and high external energy of G-E alnico magnets. 
Available now for both flange and surface mounting, 
these oiltight, dustproof switches are easy to install. 
Their smooth-contoured, die-cast enclosures give a 
pleasing appearance that will ‘“‘go well’ with your 
modern machines. 


BUILT FOR LONG LIFE 


With a contact-making mechanism that has no frictional 
parts or clutches, G-E plugging switches are inherently 
long lived. Use of a spring-bronze contact strip gives a 
wiping action that keeps the switch contacts clean and 
assures dependable operation with little maintenance. 


Safety to operating personnel is also an important 
feature of these switches. A simple lockout device can 
be provided which serves to keep contacts in the OFF 
position until the motor is energized. This prevents acci- 
dental starts in case the motor is turned over by hand in 
making a machine setup. 


Adjustment of contact operating speed is made quickly 
and easily with a screw driver. 


For complete details on these little ‘production boost- 
ers’’, check “‘plugging switch’’ data on the coupon to the 
right. 


Keep on buying BONDS—and keep all you buy 


GENERAL @ ELECTRIC 
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This outstanding inor- 
ganic insulation material 
can be molded with or 
without metal inserts to 
precise, permanent di- 
mensions. For electronic, 
power, and appliance 


».-insulation extraordinary 


ai, 





equipment, where high dielectric strength, heat and 
arc resistance, or low dielectric power losses are 
essential requirements, ask for G-E mycalex. 


Thinnest 


»- rectangular magnet wire 


Did you know that rec- 
tangular Formex* magnet 
wire is now available in 
widths down to 0.085 
inch and in_ thicknesses 
down to 0.004 inch. 


Formex magnet wire per- 





mits higher coil winding speeds, because its insulation 
is not easily damaged. There is, therefore, no need for 
fibrous coatings. Varnish treatment, if needed, is easier, 
For details, check Bulletin GEA-3911 on coupon. 


Solenoids 


..-for reliable push and pull 
r “" 


If you have a job 
where a straight-line mo- 
tion (push, pull, or recipro- 
cating) is required, try 
G-E solenoids for steady, 
accurate performance. 
Maximum voltage for all 


th Ad 





types is 600; 60 to 25 cycles, and d-c. Maximum 
stroke range is from % inch to 3 inches. Check 
“solenoid data” on coupon for more details. 


*Trade-mark reg. U.S. Pat. Off. 


that need 
less space 


F your machine requires a small low-speed 

motor, you'll like the two big advantages of 
G-E fractional-horsepower gear-motors. First, 
they operate at a higher efficiency than any 
other low-speed drive of comparable cost. 
This means a substantial power saving for your 
customers, Second, the planetary-gear system 
used permits a compact package of motor and 
speed-reducer that requires little more space 
than motor alone. Designwise, this gives you a 
better-looking machine. G-E gear-motors require 
less maintenance and are easy to install. 


The G-E line of fractional-horsepower gear- 
motors covers a range of standard ratings from 
Ye to % hp, in polyphase, single-phase, and d-c 
types. You also have a choice of either the 
concentric-shaft, planetary-gear type (for speeds 
between 520 and 13.5 rpm) and the right-angle 
shaft, single-worm or planetary-worm type (for 
speeds between 197 and 5.7 rpm). For more 
details, ask for Bulletin GEA-3981. 
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@ To spot check the enamel insulating film for 


toughness, laboratory engineers subject Essex Magnet 
Wire to the “torture” of hot scrape tests regularly. 


In these tests the wife is heated for 20 minutes at 
220° F.—then pulled between a smooth anvil and a 
016” diameter needle. Variable weights can be 
placed on the needle, enabling the technician to 


is baked 
sufficiently hard to stand up under undue winding 


determine whether the enamel film 


abuse. 


Such tests play an important part in the maintenance 
of rigid Essex manufacturing standards, and give you 
further assurance that Extra-Test Magnet Wire is the 
logical choice for finer, trouble-free coil winding. 


ESSEX WIRE CORPORATION 


FORT WAYNE 6, INDIANA 
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WALDES TRUARC 


SPERRY 


COMPENSATING ma , ff Before using Waldes Trvarc Retaining Ringsin 
Sperry gunsights, Sperry Gyroscope Co. engineers 
ft} i N S | it Jf Wy ieee | , had difficulty with important taper pins working 
loose while the gunsights were in service. Due to 
vibration, pins occasionally loosened and fell out 
affecting the accuracy of the gunsights. Frequent, 
thorough inspection of taper pins in use didn’t 
entirely solve the problem. 


Then they specified Waldes Truare Rings. 
Where taper pins had previously worked loose, 
the rings now held them fast. Assembly of the 
gunsights became much easier and quicker. 
Because of this earlier experience, Sperry used 
Waldes Truarc Rings as original equipment in 
their K-13 Compensating Gunsights. And Truarc 
exceeded their highest requirement for depend- 
ability in action. 


Waldes Truare Retaining Rings are used to save weight, space, 
cost and man-hours in a wide range of products. For holding 
and positioning machine parts they offer definite advantages 
over nuts, shoulders, collars, and pins. They simplify and speed up 
production. They can be put on and taken off again and again 
—and still retain the perfect circularity which gives them their 
unfailing grip. Test them yourself. We'll furnish samples and 
complete data. Write Dept. G-12. 


WALDES 


TRUARC 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


AMADIAM REPRESENTATIVES: PRENCO PROGRESS CORP., LTO., 72-74 STAFFORD 8ST, TORONTO 


U.S. PAT. RE— 18 144 


DECEMBER 1945 





Doplex Asbestos 
Type AB 


Doplex Asbestos 
Type CL 


Doplex Rope Paper 
Type PJT 


Doplex Cambric 
Type AC 
Bias cut 


Straight cut 


DOPLEX ASBESTOS TYPE AB—Meets Class 

B insulation requirements at less cost. For 

use under high temperatures. High-grade 

asbestos paper, .007” thick, laminated one Doplex Acetate 
side with .0016” cellulose acetate-butyrate Type AA 
film for mechanical strength. Noncorro- 

sive, alkali and acid resistant. 


DOPLEX ASBESTOS TYPE CL—Another less _ a ia : z “ 
expensive Class B insulation. High-grade @ The versatility of DOPLEX insulating tapes to meet different 
nonferrous asbestos paper, .007” thick, 

laminated one side with cotton cloth for requirements may be seen in the accompanying descriptions. You can 
mechanical strength and abrasion resist- ¢ - 
ance. Flame-inhibiting coating on cloth . ° e ° ° 
sda. tameactecion Some ene. have high dielectric and mechanical strength, resistance to such factors 


DOPLEX ROPE PAPER TYPE PIT—Conserves as heat, flame, acids and abrasion—in combinations to meet your 
space, only .0035”" thick. High-quality thin - 


rope paper laminated on one side with om 

special flame-resistant cellulose film. For specific needs. 

use as separator or barrier in cables. Pre- 

vents sulphur in rubber compounds from These qualities have already been proved in a variety of successful 
attacking untinned copper conductors. . . 


DOPLEX CAMBRIC TYPE AC—Exceptionally cable and coil applications for leading manufacturers, resulting in 
high dielectric for Class A insulation under 

high temperature and humidity. Purified substantial savings and product improvements. Widths from one- 
cotton cloth saturated with aceto-butyrate 
resins and laminated one or both sides 
with aceto-butyrate film. Available in 
straight or bias cut tapes and in pads for . 7 ‘ " 
automatic coil-winding machines. for mechanical or manual application. Ask for data and samples, and 


eighth inch up, with a variety of put-ups on universal cops and pads, 


DOPLEX ACETATE TYPE AA—Recommended 
for all uses requiring thin, high dielectric 
insulation. 4-ply tape, only .004” thick 
with dielectric equivalent to .007” of var- 
‘nished cambric under normal conditions, 
with marked improvement in humid at- 
mosphere up to 250°F. Not affected by 
dipping and baking in varnish. 


names of leading manufacturers making DOPLEX wire. 


eae) 
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THE DOBECKMUN COMPANY 


Industrial Products Division, Cleveland 1, Ohio 


Makers of “LEXEL” insulating tape and 


“DOBAR” laminated paper insulation Another DOBECKMUN Insulation 
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100 YEARS 


Parts like these are COLD-FORGED for 





maximum strength... extreme accuracy 


... best appearance... minimum 


Every one of the fasteners shown above 
has been RB@*W cold-forged — and pro- 
vides the maximum in desired qualities. 


RB&W cold-forged products have 
maximum strength, because this cold- 
forging process intensifies the grain and 
forms unbroken flow lines in the metal. 
The operation of cold-forging also acts 
as an automatic inspection of the material 
— for any serious seams or imperfections 
in the material will immediately be 
opened up and revealed. 


©The RB&W cold-forged product has 
extreme accuracy and fine finish because 
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the modern cold-forging equipment em- 
ployed holds the work to close toler- 
ances. 

The RB&W cold-forged product shows 
minimum manufacturing cost because of the 
high speed of RB&W’s equipment and 
because the cold-forging process vir- 
tually eliminates scrap waste. 


The Longest Experience in 
Automatic Cold-Forging 


This is RB&W’s 100th year. Among 
the various manufacturing processes in 
which RB&W pioneered is automatic 





cost 


cold-forging. This unmatched experi- 
ence—and our expanded facilities—make 
RB&W your logical choice for cold-forged 
parts. So keep both cold-forging and 
RB&W in mind; when war-time obliga- 
tions are fulfilled, RB&W’'s equipment 
will again be available. 


Russell, Burdsall & Ward Bolt and Nut Company. 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill. Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portiand, Seattle... with the 
industry's most complete, easiest-to-use catalog. 
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tj CHIEF ADVANTAGES 
FRE CONTROL cables and miles of f 
other electric wire on U. S. fight- OF AMPYROL 


ing ships are insulated with 


Ampyrol. Resistance to flame, 
fungi, oil, grease and destructive | , : oe 
gases make this cable ideal for es thinner walls for low voltage applications. 
marine or army use. ; | q , } . Increased conduit capacity —Larger 
: i capacity wires or a greater number of wires 

can be carried in a conduit of given diameter. 


1. High dielectric strength — Permits use of 


Chemically inert— Unaffected by moisture, 
acids, or alkalis. 


Oil resistant —Can be immersed in oil or 
grease for long periods of time without 
damage. 


Ozone resistant —Unharmed after months 
of exposure to ozone that would destroy ordi- 
nary rubber insulated wires in a matter of 
minutes, 


Flameproof — Does not burn, support com- 
bustion, or carry flame. 


Unaffected by sunlight. 
Flexible — Can be bent at sharp angles with- 
out damage, and is tough enough to require no 


protective covering for ordinary applications. 


Aging qualities — Excellent due to chemical 
inertness. 


Free stripping Strips easily and cleanly 
from conductor. 


Easy to work —Splices easily and is adapt- 
able to any kind of tape. No special tech- 
niques required. 


Surface — Smooth, lustrous, easy to keep 
clean. 


Colors — Available in 12 brilliant colors that 
do not wear off. Makes identification easy. 
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The real facts 
about AMPYROL 


Synthetic Resin Insulation 
for low-voltage wire and cable 


-S-S AMPYROL is a thermoplastic 
resin compound having certain un- 
usual properties that are not found in any MILLING AND MIXING of plastics is 
other type of cable insulation. It is a prod- under our own control at Ameri- 
uct of the American Steel & Wire Com- can Steel & Wire Company. This 
; A : every assures a product adapted to the 
pany. Being chemically inert, it is highly etiietietin euiada 
resistant to many agencies that are de- 
structive to insulations of organic origin. 
It is unaffected by moisture, acids and 
alkalis and it is unharmed by contact with 
oil, grease or gasoline. High concentrations 
of ozone that would destroy ordinary rub- 
ber insulation in a matter of minutes leave 
Ampyrol undamaged. 


Ampyrol reduces fire hazard as it neither 
supports combustion nor carries flame. At 
recommended operating temperatures it 
is flexible yet tough and wear-resistant. 
Owing to its high dielectric strength, very 
thin walls can be used in low-voltage cir- 
cuits, resulting in wires and cables of un- 
usually small diameter and weight. 

As an insulation for small cords, machine 
tool wires and control cables, and as a pro- 
tective jacket for multiple-conductor 
cables, Ampyrol offers many distinct ad- 
vantages. Write us for more complete 
information about it. 


American Steel & Wire Company 
Cleveland, Chicago & New York 


== Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


U-S-S Ampyrol Wires and Cables 
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PICTURE OF YOUR 
EMPLOYEES’ 


This view is typical of the charm and beauty of the average New Hampshire 
manufacturing community. 


eel) 


RF CP eOB252 during working hours can reach good hunting and fishing 


OCATE your electrical manufacturing plant in New during leisure hours. Because these people live exception- 
Hampshire and this is the sort of town in which your ally well, they also enjoy their work. 
employees will live. There will be fine stores, exccllent Other manufacturing advantages in New Hampshire in- 
schools and churches consistently well attended. clude: Low power rates, fine transportation to markets 
There will be trim dwellings with well-tended gardens. everywhere and a system of road patrol which makes 
From such homes as these, the people who are with you highways usable every day in the year. 


Write for your copy of our booklet on locating small and medium sized industries: “A Plant in 
New Hampshire.” Address Edward Ellingwood, Industrial Director, 20 State Office Building. 


Locate you! 
New a Pa ‘ 


ui 
Manufacturing aiid 


at ° a 
LL Aisi aa aca , State Planning and Development Commission 
| CONCORD, New Hampshire 
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This book brings 


OWDER METALLURGY 


down to earth 































56 Pages—lillustrations, Diagrams, Charts 


E ; . | 
? Teu r \, : 
“& man matty \, SEND FOR YOUR COPY TODAY 
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) The purpose of this book is to give “a 


engineers and production men the 
practical information they need to deter- 
mine where powder metallurgy fits 
into their production picture. It is 
honest, realistic, down-to-earth .. . 
takes you from the methods of pro- 
ducing powder metal parts right “down 
to cases" on design, physical proper- 
ties and application data. Send for it 
today, and take advantage of the 























F savings in man-hours, machining time 
s and money that powder metallurgy j _— 
has to offer when properly applied. gall Cah eb ccniiting tithe 
BUY 1 MORAINE PRODUCTS DIVISION 
VICTORY BONDS | GENERAL MOTORS CORPORATION 
| DAYTON, OHIO 
1 Please send a free copy of your 56-page 
, illustrated book on powder metallurgy to: 
MORAINE PRODUCTS | 
| Name 
7 DIVISION OF ; ee 205 aa 
| ara eee om 
Street ‘ 
1 a State 
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.--build-in a VEEDER-ROOT Counting Device 


20 


You make your product write its own counter-signature to 
your guarantee...in performance-figures that leave no room 
for argument... when you build into it a Veeder-Root 
Counting Device as a standard, integral part. 


Then, when your product fulfills its guarantee, the Veeder-Root 
Counter plainly says so. For it has faithfully counted every 
turn, stroke, piece, trip or other performance-unit completed 
since your product was installed. And this evidence helps to fore- 
stall unfounded complaints and litigations, as well as loss of time, 
money, and customer goodwill. 


Veeder-Root Devices, mechanically or electrically operated, can 

readily be built into any product whose performance is measured 

in motion or impulse .. . from machine tools to X-ray tubes! And 

even beyond this protection value, Veeder-Root Devices give 

you a new ‘type of production-Coumtrol to merchandise to your 
markets—a potent new selling feature for peacetime competition, Write. 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 
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at a fixed production cost to you 


If your product requires WIRING cations. When your men install the 
HARNESSES...CABLE ASSEM- completed assemblies they will find 
BLIES...BONDING JUMPERS... every lead and every terminal 
CABLE or TERMINALS—you'll find properly positioned for the right 
that a lower cost of manufacturing, connection. The economies gained 
at a fixed production cost to you, is will be big factors in enabling you 
one of many advantages Whitaker to lower your cost of manufacturing. 
offers you. In addition to an engineered wir- 
In turning the production of your ing service, Whitaker also offers a 
wiring requirements over to us you quality line of standard cable prod- 
are assured quality merchandise ucts... Write for latest catalog, and 


made to the most exacting specifi- complete information. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo.e St. Joseph, Mo.e Philadelphia « Oakland 
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ON MAIN STREET- 


“‘Eye Appeal Means Buy Appeal!” 


Soon, Main Street U.S.A. will again take its place as one of the 
most active shopping centers in the world. Show windows will 
feature new refrigerators, washing machines, vacuum cleaners 
and a host of other home appliances. 


In these show windows, your product will compete against others 
—not so much as to mechanical construction or ease of operation— 
but in appearance! 


WE ARE HEADQUARTERS FOR 
M & W’’s line of Raydur and Codur baking erramels are designed SOLVING INDUSTRIAL FINISH 
particularly to give the appliance you manufacture EYE APPEAL PROBLEMS! 

in addition to durability. They are quick baking enamels, cover 
well in one spray coat, available in most any color, and give a 
very high grade finish. 


Submit your problems. to 
us and let us create dis- 
tinctive finishes for your 
For information on these or any other M & W industrial finish, products. 

contact the nearest branch office or write direct to 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 * 6 JERSEY ST.. BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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FOR ELECTRONIC COMPONENTS 
AND FINE METALCRAFT 


ENGINEERING 
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OVER 40 YEARS EXPERIENCE IN FINE METALCRAFI _ 


} ih tk 3701 RAVENSWOOD AVENUE 
CHICAGO 13 ILLINOIS 
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SPECIFY G-S SMALL GEARS 


Gears are no better than the skill of the organization which produces them. No 
branch of the component part field is so dependent upon craftsmen. Wise 
buyers of gears know this fact and buy not a gear but the product of an organ- 
ization which they know to be qualified to produce superior work. That’s the 
reason why G-S is the world’s largest exclusive manufacturer of small gears. 
This experience is not merely a statistic but is tangibly expressed in the ability 
of our organization to put the utmost quality in every job. G-S Small Gears 
offer economy, longer life, trouble-free operation, smooth performance, un- 
failing dependability. Let us discuss your Small Gear problems with you, now! 
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Detco AppLiaNce motors are designed 
for specific uses in a multitude of exacting 
jobs requiring fractional horsepower. 
During the war Delco Appliance motors 
displayed extraordinary performance in 
aerial combat at high altitudes. Many of 
the features incorporated in these motors 
have bright futures in industrial appli- 


cations. Precision methods developed dur- 










Sewing 
Machine 
Motor 







1/100 H. P. SERIES MOTOR— Low 
Voltage, DC —Continuous Duty Type. 


ing wartime make Delco Appliance mo- 
tors still more efficient and dependable. 

Before your product design “‘jells;’ in- 
vestigate these war-proved features. Our 
technical men will help you select the right 
motor to meet your specifications. For 
complete information, write DELco ApPLi- 
ANCE Division, General Motors Corp., 


Rochester 1, N.Y. 


Gear 
Reduction 
Motor 


HORSEPOWER 


coer UHI 20 eee 
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You’re looking at the screw tip of 
**industry’s most rugged soldering 
iron.’’ Parts such as this obviously 
call for a material with the high con- 
ductivity of copper p/us — if produc- 
tion costs are to be kept down — good 
machinability. 

That’s why this manufacturer* of 
soldering irons selected Chase Tel- 
lurium Copper. The characteristics 
of this unique alloy approach that of 


*Name on request. 


To speed production of parts like this 


CHASE TELLURIUM COPPER 


free-cutting brass, yet its conductivity 
is only 10% less than pure copper! 
Whatever the field of application 
in screw machinery, welding equip- 
ment, in the electronic or aeronau- 
tical industries — you can speed the 
production or improve the quality of 
electrical parts and other similar pieces 
with Chase Tellurium Copper. Fora 
complimentary booklet write, on com- 
pany letterhead, to Dept. EM-12 


PT in a Le ECR A NUN TS 


: 
' 


' 


A PATENTED ALLOY 


Tellurium Copper is a 
patentedalloy,U.S. Patent 
No. 2,027,807, owned by 
Chase Brass & Copper Co. 
Since its introduction in 
1939, its uses as a result of 
development by Chase 
have increased about 300%. 
Millions of pounds have 
been used by the Aero- 
nautical, Electrical, and 
Communications indus- 
tries, to increase produc 
tion of many fabricated 
parts formerly machined 
of copper. 


CHASE BRASS & COPPER CO. 


—Incorporated — 


Waterbury 91, Connecticut 


ALBANY fT 
ATLANTAT 
BALTIMORE 
BOSTON 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CINCINNATI 
. CLEVELAND 

DETROIT 

HOUSTON 


INDIANAPOLIS 


LOS ANGELES 
MILWAUKEE 


KANSAS City, MO f 


MINNEAPOLIS 
NEWARK 

NEW ORLEANS 
NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 


SAN FRANCISCO 
SEATTLE 

ST. LOUIS 
WASHINGTON f 


ROCHESTER T 
CHICAGO { Indicates Sales Office Only 


This is the Chase Network —handiest way fo buy brass 
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| gg almost half a century, BCA 
Ball Bearings have been reducing 
friction... providing smooth, dependable 
machine performance...for leading manu- 
facturers. Now, once more, these bearings are 
available on a normal delivery basis. 


Equipment makers and equipment users 
have both found that they reduce equipment 
maintenance when they specify BCA. They 
have learned that BCA Ball Bearings are engi- 
neered to provide an ample margin of safety 
for specified shocks, loads and thrusts. That’s 
why you will benefit by discussing your needs 
with BCA—whether you need radial, thrust or 
angular contact ball bearings. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNA. 


RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 





s: 3.5 9-P-™ 
CAPACITIE et 3,000 F 


It’s tiny, but packed with power . . . this NEW 
General Purpose Hydraulic Pump by PESCO. 
It fits the palm of your hand with ease .. . yet it 
develops pressures up to 1,500 p.s.i. Superior 
design gives this pump unusually high volumetric 
efficiencies—95% and better at 3,000 r.p.m. at 
1,500 p.s.i. And, small as it is, it features Pressure 
Loading, the exclusive PESCO development that 
automatically maintains minimum clearance be- 
tween pump gears and gear housing, making 
possible continuous high operating efficiencies 


m. 
at 1 ,500 r-P- 
p.m. Trianguler 
magneto mounts 


over a wide range of temperature variations and 
speeds, 

The possible uses of this NEW PESCO General 
Purpose Hydraulic Pump cover numerous indus- 
trial applications. Its sturdy, yet simple construc- 
tion assures a long life of trouble-free operation. 
Other models available for pressures up to 3,000 
p-s.i. Write for Bulletin No, 101 and other de- 
scriptive literature on hydraulic pumps. PESCO 
Products Co. (division Borg-Warner), 11610 Euclid 
Avenue, Cleveland 6, Ohio. 
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Protectioneered — that’s the word 
for the new Fairbanks-Morse 
general-purpose motor. It incor- 
porates protection for the operator 
as well as for the motor. 





The protected frame and the position of the air vents in 
the bearing brackets keep out flying chips, falling particles, 
and dripping liquids. There are no exposed moving parts 
to catch fingers or clothing. Smooth external surfaces make 
the motor easy to keep clean. 


This, plus other advanced features, assures outstanding per- 
formance, dependability, and versatility. See the new motor 
demonstrated to appreciate what it can do for you. Write Fair- 
banks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Ill. 


Every Good Feature 
You Could Ask! 


Copperspun Rotor— The on/y rotor centrifu- 
gally cast in one piece—and of copper. 


Cross-flow Ventilation — Another exclusive 
feature. Air moves in both directions, providing 
uniform cooling—no hot spots. 


Ball Bearings — Sealed in and protected. 


Recessed Conduit Box — An innovation for 
neat installations in close quarters. Conventional 
box also provided. 


Adaptability — Frame gives protection in any 
mounting position because the vented bearing 
brackets can be turned to four positions 90° 
apart. Reversible frame permits locating con- 
duit box on either side. 


Balanced Characteristics — A 40° C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


BUY VICTORY BONDS 


Fairbanks-Morse A name worth 
ld 
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Magnetos - Stokers - Railroad Motor Cars and Standpipes + Farm Equipment 





Diesel Locomotives + Diesel Engines - Generators - Motors - Pumps - Scales 


29 





2QUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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DESIGNED SPECIFICALLY FOR MACHINE TOOL 
SERVICE, THIS COMPLETE LINE AFFORDS MAXI- 
MUM FLEXIBILITY WITH MINIMUM STOCK 


®Check these features in terms of your own require- 
ments. See if these units don’t answer your push- 
button problems—completely. 


* Proven oil-tight and coolant-tight by severe tests in- 
volving millions of operations. 


* Much more compact, they require substantially less 
panel and back-of-panel space than previous designs. 
And they can be mounted in any position. 


* Flexibility to the Nth degree. A virtually unlimited 
number of combinations can be obtained from the stand- 
ard units shown at the right. 


* Interchangeable with older types LO, PO and MO units, 
when desired. 


Ask your Square D Field Engineer for detailed in- 
formation on this most complete and flexible of all 
pushbutton lines. Or write Industrial Controller Divi- 
sion, Square D Company, 4040 N. Richards Street, 
Milwaukee 12, Wisconsin, for Bulletin No. 202. 


/ 


A new pilot light that 
has everything. Plenty 
of illumination and wide-angle vis- 
ibility. Vastly reduced filament 
burn-outs. No loosening of lamps 
under vibration. Styled to matth 
buttons. 


* fi 


r 





Single Pole N.O. and 
N.C. Contacts 





Duplex N.O. and N.C. 
Contacts 





Duplex N.C. Contacts 





Duplex N.O. Contacts 











Duplex N.O. and N.C. 
Contacts with one N.O. 
circuit closing ahead 
of the other. For 2- 
speed or sequence op- 
erations. 






Duplex N.O. and N.C, 
Contacts with stems ex- 
tended for tandem op- 
eration with another 
block. 


WITH ANY 





Momentary Contact 
Guarded Button Red 
or Black 





Momentary Contact 
Mushroom Button Red 
or Black 


r \ 
wn 


Lockout Attachment for 

Momentary Contact 

Buttons, with provisions 
for padlocking 








Maintained Contact 

Attachment used with 

two Operators ana 
one Contact Block 





Selector Switch 2 Posi- 
tions or 3 Positions with 
4 different Operating 









Selector Switch with 
Slot to discourage un- 
authorized operation 








Selector Pushbutton 
Combining Selector 
Switch and Pushbutton 
functions in a single unit 





YOU'LL NEVER GET A KICK OUT OF THIS! 


The man with the shotgun was plenty tired 
of the drubbing his shoulder took every time he 
fired. Then his dealer sold him a recoil pad 
of resilient Spongex* cellular rubber! 

It was the old story of the thump and rattle 
and jar that wears on both product and owner 
. .. the cause of premature old age in products 
—from vacuum cleaners to automobiles. If 
you've been hunting for a shock absorbing 
material that will make your product vibration- 
free, more salable—think of Spongex. 

The way it goes in and licks any number 


of tough product problems has spread its use 


into hundreds of applications for cushioning, 
sealing, insulation, sound dampening, gasket- 
ing, protection against dust, moisture, gases. 
Can be made in sheets, pads, slabs, cord, tubing, 
strips, molded forms and die-cut shapes. 

We are operating at peak capacity on indus- 
trial production and may not be able to produce 
what you need for some time—perhaps not 
until crude rubber is plentiful. However, if 
your need is urgent, write us and we shall ery 
to help you. Sponge Rubber Products Company, 
104 Derby Place, Shelton, Conn. Sales Offices: 
New York, Chicago, Detroit, Washington. 


—URSlORIGhO 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX* CELL-TITE* TEXLITE TEXLOCK 


*TRADE MARK REG U.S. PAT. OFF. 
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Westinghouse 


OFFICES EVERYWHERE 


PLANTS IN 25 CITIES . 


HIPERSIL 


“Registered trade mark 
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is a better answer to communications requirements? 


Which offers the most advantages in 
your present—or future—applications? 

If space... weight...ease and cost 
of assembly ... are factors at all, the 
answer is plain: HIPERSIL Cores can 
make a tremendous difference in sim- 
plifying manufacture, as well as in 
providing important improvements in 
performance. 

HIPERSIL—the high-permeability 


silicon steel with 14 greater flux-carrying 
capacity—opens up new possibilities in 
electronic transformer design and manu- 
facture. Full data on HIPERSIL charac- 
teristics and the advantages of Type “‘C” 
Cores may suggest new and better 
answers to your problems. Contact your 
Westinghouse representative or write 
Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pa. J-70466 


AVAILABLE FOR PROMPT DELIVERY 


Hipersil Type ‘‘C’”’ Cores are available for prompt delivery in a 
complete range of sizes, as required, and in five lamination thick- 
nesses: 29 gauge, 5 mil, 3 mil, 2 mil and 1 mil. 





USA Le ie 


Pe 


N the files at the Barnes plant is the spring 

history of almost every great mechanical 
contribution. Here is the story of the auto- 
motive valve spring, the aircraft engine valve 
spring, the typewriter spring, the refrigerator 
spring—and today, the helicopter spring, the 
radar spring, the bomb-sight spring. 


_ Blue prints and “specs” are the tangible 
record of these developments—but only in the 


memories of Barnes craftsmen and engineers are 
the hours of experiment andresearch from which 
grew the final, smoothly functioning springs. 


Responsibility that comes with long and close 
associations imposes an obligation to explore 
and develop the scope of spring performance— 
not only for present purposes—but for new 
milestones in mechanical progress—whatever 
they may be. 






































WALLACE BARNES 
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Ransohoff batch washer with 
push button reversing control 


Rehnberg-Jacobson drilling 
machine with combination starter 


Ransohoff metal cleaner with 
manual reversing control 


Why Machinery Designers like these 
A-B Size O and Size 1 Starters eos se 


Small size ... millions of operations . . . main- 
tenance-free performance ... and fine appearance 


operation . . . of attractive looking control equip- 
ment. And, above all, they value the sales asset of 


-.. these are the four outstanding features which 
make Size O and Size | solenoid starters so pop- 
vlar with machinery designers. They know the 
importance of space saving . . . of trouble-free 


the well-known Allen-Bradley trade mark on con- 
trols sold with their machines. It is the label of 
quality. There is a standard cataloged A-B unit for 
every need. Send for Bulletins 609 and 709 today. 





‘7ie ALLEN-BRADLEY 
SIZE 0 and SIZE 1 
SOLENOID STARTER 


So SIMPLE 
~ee- 90 TROUBLE-FREE! 


Only ONE moving part... the simple magnetic plunger 


with the double break moving contacts. Like all Allen- 
Bradley solenoid starters, these Size 0 and Size 1 starters 
have no pins, pivots, or bearings to corrode ...no jumpers 
to break. And the patented silver alloy contacts require 
no cleaning, filing, or dressing. You can install these 


starters ... and forget 'em. Send for Bulletin 709. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 
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... ON SAVING MATERIAL AND 


...Let Dresser help you 


MACHINING COSTS... 


with answers like these— 


Dresser rings—made with the skill acquired 
through 65 years of experience in specialized 
steel processing and fabrication—are accurately 
fabricated to close tolerances in all dimensions. 
Cross sections have minimum “‘dead”’ areas to 
be machined. Dimensions are so accurate that 
further machining frequently is unnecessary. 
Result: Lower material and machining costs. 
Dresser has complete facilities for quantity 


production of flash-welded rings ... made from 


bar, strip, plate and special sections of carbon, 
alloy and stainless steels . . . for a wide variety 
of applications. 

Dresser also offers an expert engineering 
service to help you redesign products for 
welded construction. Send your inquiries for 
any size, any shape. 


DRESSER MANUFACTURING DIVISION 
Bradford, Pa, 


ONE OF THE DRESSER INDUSTRIES 


i i \ \ I R RINGS and FORGINGS 
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No Electrical Equipment Made Can Be Any Better Than Its Insulation 


NOW 


V8 8S. 








As one of the world’s largest and most 
experienced producers of insulating var- 
nishes, General Electric supplied millions 
of gallons during the war. 


These varnishes helped protect vital elec- — 


trical components in our fighting equipment 
... helped keep electrical equipment on the 
job for steady war production. 


G-E Insulating Varnishes met—often ex- 
ceeded—exacting military and naval needs. 
This was made possible by General Electric’s 


45 years’ experience in insulating varnish 


GENERAL © ELECTRIC 





research and manufacture ...and meticu- 
lous adherence to rigid General Electric 
Quality Control precepts. 


Now G.E.’s huge varnish production capac- 
ity—plus expert technical service—is avail- 
able to peace industry. 


For full details consult your local General 
Electric Merchandise Distributor or write 
direct to Section RIMA-1258 Resins and 
Insulating Materials Division, Chemical 
Department, General Electric Company, 
Schenectady 5, New York. 





G-E INSULATING VARNISHES 
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G. E. Offers a Complete Line of Insulating Materials 






Tell the world about 


your products on name plates 


of MMeoa Muminuin... 


Labeling products is something Alcoa 
Aluminum has been doing well for many 
years. These labels are lasting because 
their base is corrosion-resisting alumi- 
num. And they are intriguing because 
aluminum takes so many attractive surface 
finishes. 

Alcoa will be pleased to put you in touch 
with companies who: help design and make 
name plates of Alcoa Aluminum. 


The same techniques which make _ these 


name plates interesting are doing the same 
thing for many manufacturers’ products. Alcoa 
will gladly advise you on methods of producing 
these finishes on aluminum alloys. Write 
ALUMINUM CoMmPANY OF AmeERIcA, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


¢ 


ALUMINUM 
oO 
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GOVERNMENT SURPLUS 


MACHINE TOOLS and PRODUCTION 
EQUIPMENT 


CAN HELP YOU RECONVERT: 


Government-owned Machine Tools and 
Industrial Equipment are available now 
to help industry shoulder the reconver- 
sion load. 

It is the responsibility of the Recon- 
struction Finance Corporation to dispose 
of these surpluses as soon as possible—to 


turn them over to private industry, where 
they’ll do the greatest good for the most 
people in the shortest.time. 

Therefore, in order to speed reconver- 
sion by getting this equipment into the 
hands of skilled craftsmen, faster . . . we 
ask you to follow this simple procedure: 


@ Submit in writing your requirements for machine tools and industrial 


equipment to us now. 
© Send a typewritten list to your nearest R.F.C. Regional Office listed below. 


© Make your descriptions brief, one line if possible, clearly grouping 


various types of equipment you need. 


The supply of surplus tools is sufficient to 
meet all of the needs of industry, and in 
the event that your local R.F.C. Regional 
Office cannot fill your specific require- 
ments, it will endeavor to locate needed 
equipment from other offices throughout 


the country. 

First step in creating jobs is getting 
machines in motion faster. 

The 31 strategically located agencies 
below are ready to make your reconver- 
sion problems easier. 


RECONSTRUCTION /FINANCE GORPORATION 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY ADMINISTRATION 


Agencies located at: Atlanta + 
Detroit * Helena + Houston 
Minneapolis Nashville 
Portland, Ore. + Richmond 


Birmingham °¢ 
« Jacksonville 
New Orleans 
* St. Lovis ° 
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Boston «+ 

* Kansas City, Mo. 
New York 

Salt Lake City + 


Charlotte + Chicago + Cleveland + Dallas + Denver 
* Little Rock + Los Angeles *¢ Lovisville 
Oklahoma City Omaha Philadelphia 


San Antonio ¢ San Francisco * Seattle * Spokane 





FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 


BALL, ROLLER Anp THRUST 


Separable (Magneto) 


™ OVER 3000 SIZES 


1," to 22'2"" Bore—Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP’N.—STAMFORD, CONN., U.S. A. 


AVKMA-AVFFMANN 


St diel to Meg MP Ture 
Row Bal! Bearing 


Single Felt Seal 
Ball Bearing 


Extra Light Type 
Ball Bearing 


Standard Cylindrical Type ‘'E'' Cylindrical 


Roller Bearing Roller Bearing 


Double Felt Sea! 
all Bearing 


Angular Contact Ball 
Bearing 


Full Type (Retainerless) 
Cylindrical Roller 
Bearing 


9000 Series (Feltless) 
Sealed Ball Bearing 


Extra Light Single Direc 
tion Ball Thrust Bearing 


Extra Light Cylindrical 
Roller Bearing 


» 


Cartridge’ Fully Sealed, 
Refillable Type Bal! 
eT TeTa tire) 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 
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NOW 
iT CAN BE 


Tou 


1 | vw BUS 
es | IRC TYPE 


1 WATT INSULATED 
WIRE WOUND RESISTORS 


oa HE if Hece’s a brand new IRC resistor that until a few weeks 


ago was very “hush-hush” except to a few selected 
laboratories and prime contractors engaged in 
development and manufacture of VT proximity fuzes. 
Production on this small, efficient unit, in the last 
! several months before V-J day, mounted to amazing figures 
| OuEE ub i to keep pace with the advancing victory tempo. Now this 
SEH same high quality resistor is available in quantity to help 
HH solve many a “small space" resistance problem for 
HH HH HE HH you. Rated a full quarter watt, small ‘round as a match 
ou Ee stick and but 13/32” in length, this sturdy insulated wire 
wound can be depended upon for "Preferred Performance." 
For technical data refer to IRC Engineering Bulletin No.3, 
available on request from Dept. 6-L. 


HA FOR PE 
| i INTERNATIONAL RESISTANCE CO. «Som, 
| 401 NORTH BROAD STREET + PHILADELPHIA 8, PA. 


In Canada: International Resistance Co., Lid., Toronto 


o sy 
= vaniapie 8° 
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SARAN 


STYRON 


Maybe you're making radio cabinets or bottle caps. Or pens, 2 T i a Cc 2 Dp 


pencils or paint brush handles. Whatever your products, there 
are probably Dow plastics you could use to make them better 
—and at lower cost. But before you set your course in this 
materials field, be sure you're making the RIGHT turn. Dow 
plastics are the result of years of development by a company 
founded on research. They are adaptable materials of a quality 
that makes possible improvements in a wide range of products. 
They're colorful, tough, flexible, durable. Thus your problem 

and ours—is ‘to select a plastic with the best combination of 
properties for your purposes. We believe Dow plastics may be 
the RIGHT turn for you. And we'll help you choose the RIGHT 


Dow plastic. That’s why we say— STYRALOY yd 


High accomplishment in plastics will result only when manufacturer, designer, fe 
put their skills together, working as a team. In the interests of achievement, theref« 


money by putting its experts to work on your problem. They'll do their part. 








PLASTICS 


STYRON @ STYRALOY e ETHOCEL 
ETHOCEL SHEETING @ SARAN @ SARAN FILM 





—- 


BH SPECIAL TREATED 
FIBERGLAS SLEEVING 
Tops in Electric Heaters! 
@ Won't Fray When Cut 
@ Flexible and Strong 


HETHER he’s Mr. Big of Industry or plain 
Mr. Homebody, the performance of your 
product’s electrical insulation can make or break 
his good will, influence your future sales. Look 
at all the hazards of faulty or insufficient insula- 
tion. See why hundreds of manufacturers are 
protecting their products with BH Fiberglas 
Sleeving—the insulation that’s way ahead in 
every important requirement, thanks to the 
exclusive BH process. 
BH Fiberglas Sleeving is permanently flex- 
ible and non-fraying, the original sleeving to 
combine these qualities with heat resistance to 


1200°F., with high tensile strength, and with 
resistance to moisture, oil, grease and most chem- 
icals. It’s easier to handle and install, and lasts 
longer in severest service. That’s why BH Special 
Treated Fiberglas Sleeving, for instance, does a 
trouble-free job when the heat’s on—why Mr. 
Room Heater Customer is sold for good when 
the heater’s BH-equipped. 

Whatever your product may be, if it depends 
on electrical insulation, you can count on one of 
the three BH Fiberglas Sleevings to meet your 
strictest needs. Send for free BH samples today 
—test them yourself — expect surprising results! 


7 ke Mo Meh Ol 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING + BH SPECIAL TREATED FIBERGLAS SLEEVING 
BEN-HAR COATED FIBERGLAS SLEEVING 


ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING 


VARNISHED TUBING - 


SATURATED SLEEVING 


SLOW-BURNING FLEXIBLE 
+ A.S.T. M. SPECIFICATIONS 


BENTLEY, HARRIS MANUFACTURING CO. 
Dept. MConshohocken, Penna. 


PRODUCTS 
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MORE FACTS ABOUT THE “VT FUZE” 


“the secret weapon second only to the Atomic Bomb” 


...and its 17 Metal Electronents* mass-produced by Scovill 


Scovill was one of the first subcontrac- 
tors to get into mass production on the 
“VT Fuze” metal components illustrat- 
ed below. Four of the many problems 
involved in producing these tricky metal 
parts in large volume to extremely close 
tolerances and other difficult specifi- 
cations will interest you. 

Part 1, :he “potato masher’ required 
extraordinary redrawing of stamped 
shells. Scovill installed and developed 
many special machines to meet the ur- 
gent production schedules. 

Part 2, the detonator dise . . . held to 
tolerances of less than .001’’. 

Part 3, the antenna insert .. . an ir- 
regularly shaped drawn shell, made 
hollow instead of solid to save weight. 

Part 4, the wind-driven vane which 


Similarly, all the other parts had un- 
usual specifications which called for the 
ingenuity of 15 different Scovill pro- 
duction departments in applying and 
improvising metal-working techniques 

a well-known characteristic of 
Scovill engineers. For up-to-the-minute 
facts about how Scovill can save time 
and money on your small electronic 
components or complete assemblies, use 
the coupon below— today. 


*Electronents = Electronic Components. 


The epic story of the fa- 
mous “VT Radio Prox- 
imity Fuze has been told 
. . . how this shell-borne 
radio sending and receiv- 
ing set explodes its shell 
by reflected waves from 
its target 70 feet away 

. » how it stopped Jap 
suicide planes, knocked 


down German buzz- 
bombs, blasted Jap de- 
fenses at lwo Jima and 
Okinawa. 


rotates the generator at 100,000 RPM 
... held to 1° concentricity. 
MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


“‘Potato masher” encasing can 
“T” cup disc 

antenna insert 

vane 

spray shield 


“4 chassis plate assemblies 


8.) 

9. | condenser cans 
10. 

11. “’T’’ cup 

12. contact 

13. control cover 
14. coupling 

15. chassis cover 
16. condenser cover 
17. vane shield 


SCOVILL MANUFACTURING COMPANY 


Electronic Division 
25 Mill Street 
Waterbury 91, Connecticut 


Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 
applications checked. 

[] Dials 


Escutcheons 


| Jacks 


(_] Panels 
C) Sockets 
Stampings (misc.) 


Batteries 
Record Changers Nese 
Clips 


Condenser 
ondensers Company 


oO ; sis 
ther applications Address 
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@The crankshaft is an important, expensive 
part of the modern, high speed engine. It 
represents many hours of precise, highly 
skilled workmanship. Yet the crankshaft can 
be sabotaged in a few minutes . . . if the 
HOW TO bearings are not exactly right. In fact, 
without the right fit, correct alloy and proper 


lubrication method, excessive wear develops 


SABOTAGE or the bearings freeze to the shaft. 


Johnson Bronze knows and appreciates the 
vital part that sleeve bearings play in any 
A = AFT motive unit. Its speed, efficiency and econ- 
omy of operation depends to a very great 
extent on the bearings. That is why we insist 
on quality and precision in every bearing 
we produce. And that is why so many leading 


manufacturers depend entirely on Johnson 
Bronze for al/ of their sleeve bearings. 


JOHNSON BRONZE CO. 
Diesel Railway Crankshaft ; 570 sS. MILL ST. 


Manufactured by Ellwood City 


Ellwood City, Penna NEW CASTLE, PA. 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 
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MORE 
ALIKE 


To a good plastics molder, there is no monotony 
in sameness. 

General Industries produces molded plastic 
parts with that precise uniformity which in- 
sures faster, more economical assembly and 
dependable performance of finished products. 
Our experienced operators and modern facili- 
ties for compression, transfer and injection 
molding can handle the production of large 
parts or small, in any quantity. 

When the present load of military production 


is relieved, we shall once again stand ready to 
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.. Detar tivo pews! 


offer you the experience and equipment nece-- 
sary to help mold salability and satisfaction 


into your postwar products, 


THE GENERAL INDUSTRIES COMPANY 


Molded Plastics Division 
ELYRIA, OHIO 


Phone Central 8431 
Detroit: Phone Madison 2146 
Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 


Chicago: 


Joes 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 





As Simple as a Tinher-Toy! 
As Practical ab « Headlight! 


ADD-A-POIN 


PATENT APPLIED FOR 


Fo: years, electrical engineers accepted the fact 
that adding one terminal point to a block re- 
quired the addition of more than one point! 


Inspired by the simple Tinker-Toy of his youngster, 
our designer changed all that... 


We have created ADD-A-POINT Terminal Blocks, 
interlocking units that may be added to the block 
in any number, at any time. 


ADD-A-POINT Terminal Blocks are rated up to 
60 amperes. They may be operated up to 750 volts, 
and test voltage in excess of this may be success- 


fully applied. 


For further details, as well as a sample set, just There is no assembly problem, no kit required, no 
address a line to... through bolts, long screws or individual barriers. 


WAMA COMPANY 


INDUSTRIAL BUILDING + BALTIMORE 2, MARYLAND 


Direct Factory Representatives in Principal Cities 
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BUILT TO SPIN RAYON 
at 10,000 rpm 


For bucket spinning of heavy denier 
rayon for military tires, thousands 
of individual spindle drives are now 
equipped with this specially engi- 
neered |4-hp, 10,000-rpm motor. It 
has shewn unusual ability to handle 
heavy rayon cakes and large unbal- 


anced loads with minimum vibration. 








BUILT TO DO ITS BEST 
at ZERG rpm 


This member of a family of stalled-torque motors operates a 
‘reel for electric power cable on a shipyard crane, supplying 
the proper tension to keep the cable-slack constant while the 
crane is in motion. This motor is rated 20.8 lb-ft stalled torque, 
514 rpm, and is of totally enclosed construction. G.E. builds 
stalled-torque motors in a wide variety of duty cycles, includ- 
ing motors that can be stalled continually. 


KEEP ON BUYING BONDS— 
AND KEEP ALL YOU BUY 


OF DESIGNERS 


Motors that would have astonished many design 
engineers just a few years ago are now in regular 
production in G-E motor plants. Engineered to meet 
highly special needs, these motors (three examples 
shown here) have outdistanced conventional moter 
designs in shape, size, speed, and output. 

When your requirements call for an unusual 
motor, we can often meet your needs by modifying 
special designs already in production, and save 
you money in so doing. At an even greater saving 
in time and cost, we may be able to meet special 
needs with standard motors applied ingeniously to 
your equipment to obtain the desired results. 

Ask your G-E representative for help in smoothing 
out any special problem involving an electric motor 
drive, ordinary or exceptional. Apporatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


BUILT OFF BALANCE 
to shake things up 


Used to operate a vibration-testing 
machine, this motor delivers 630 
Ib radial unbalanced revolving 
pull, 3000 to 12,000 rpm. Its shaft 
executes a cone-like whirling 
motion, which is transmitted to a 
structure on which instruments are 
mounted for test. Vibration fre- 
quency can be adjusted to dupli- 
cate patterns encountered in air- 
craft operation. 


+f. 
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Imagine being able to produce beautiful adver- 
tising displays and posters... direct mail pieces, 
and catalog inserts—in seconds! 

And not spending one cent for engravings or 
make-ready ...or waiting days to see your layout 
in printed form, in the desired number .. . ready 
for distribution. 


What artist wouldn’t smile! 


What holds true in the drafting room or office . . . is also 
true in the Art Department! 
Any translucent original can be reproduced in an Ozalid 
machine in seconds. And reproduced—not as a negative— 
but as any one of ten different types of positive, Ozalid 
prints. In different colors (black. blue. red. or sepia) ... 
and on different base materials (paper. cloth, foil, or film). 
Consider the over-all convenience of this Ozalid service: 
An idea can be conceived, a layout prepared ...and a thou- 
sand Ozalid prints made—in the.desired color and on the de- 
sired material—in less than two hours’ time. 
Each print full of sales appeal—and as easy to read as the orig- 
inal, whether it be a reproduction of a line drawing or a pho- 
tographic subject. 
Helping the artist is only one of Ozalid’s jobs. 
Like the average user, you will probably employ 


: : Ozalid to reproduce your engineering drawings, 
can be altered with a corrector fluid and changes drawn in; typed sheets, business machine reports, photo- 


In other ways, too, Ozalid saves time. labor, and materials 
for the average Art Department: An Ozalid print of a lavout 


previously used illustrations may be repeated with new copy; graphs, in fact, the work of all departments. 
a different effect can be created—not by redrawing—but sim- For no other technical reproduction process 
ply by changing the position of originals and making a new offers a business organization such versatility, 


ee se ' : deal ateil comuieeneal 
print; if you advertise in papers or magazines, you can send economy, speed, and convenience! 


Ozalid prints which actually produce superior engravings. 


Write today for free catalog and sam- 
ples of the 10 types of Ozalid prints 
you can make from any of your orig- 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, N. Y. 


OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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LCOA has available skilled servicemen to 
assist automatic screw machine operators. 
Faced with an unusual problem concerning 
aluminum, they pitch right in to help your 
operators solve it. You get the job under way 
quickly. 
Years devoted to developing and producing 
aluminum alloys for fast, smooth, automatic 
machining have given Alcoa a wealth of ex- 


perience. Alcoa’s own screw machine depart- 


— 


ment has enabled us to put it to practical use. 
With this knowledge Alcoa servicemen will call 
to help with your problems. 

Many machine operators are now experienced 
workers with aluminum. When you need help, 
Alcoa’s servicemen are ready to step in and 
give whatever advice you need. For this help, 
call our nearest office or write direct to 


ALUMINUM COMPANY OF AMERICA, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


the word and 


well roll up-our sleeves 


A mo OA ALUMINUM 
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PLASKON 


CELLULOSE-FILLED MELAMINE ELEG 


Plaskon cellulose-filled melamine was developed 
to meet extraordinary wartime requirements, and 
now is a proved, available material for your 
special service needs. 


A typical heavy-duty job of this new Plaskon resin 
is illustrated by the electrical connectors used in 
many types of aircraft. It performs equally well 
at extremes of temperature and humidity. The 
compound has a low power factor, high dielectric 
strength and arc resistance, and resists tracking 
after arcing. Good dimensional stability is an 
important feature. 


Other advantages include hardness, permanence, 
resistance to shock, high chemical resistance and 
non-inflammability. The compound is not affected 
by inert organic solvents, and its water absorption 
is extremely low. 


Your production plans may be benefited by 
Plaskon cellulose-filled melamine. Our experi- TRADE MARK REGISTERED 


enced field men will be glad to help adapt it 
.to your requirements. T MOLDED COLOR | OLDED COLOR 


PLASKON DIVISION « LIBBEY * OWENS * FORD GLASS COMPANY »* 2137 Sylvan Avenue * Toledo 6, Ohio 
_—$— ———__—_—_ Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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When you are fitting transformers into your | 
designs, you don’t want to compromise on 
oversize or undersize units. You want modern 
transformers that will carry the load effi- 
ciently, economically, dependably; without 
waste, yet with plenty of reserve. 

When it comes to designing and building 
that kind of transformers, STANDARD has 
something to offer you! We have been spe- 


cializing in such products for twenty-five 
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years, and our experience covers a wide range 
of capacities. We make transformers from 50 
VA to 10,000 KVA and have specialized for 
many years in small units for built-in, quan- 
tity production applications. 

We will be glad to give you the benefit of 
our design experience on any jobs for which 
you need transformers. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO . REPRESENTATIVES IN PRINCIPAL CITIES 
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for the Voice-po 


HE sound power telephone, an instru- 

ment requiring neither batteries nor out- 
side current for its operation, is one of the 
best of this war’s brain children. Material- 
wise, however, it is something of a prob- 
lem child. 


Action with planes and ships exposes it con- 
stantly to the evils of the elements. . . espe- 
cially corrosion. One of the largest manu- 
facturers of sound power telephones—RCA 
Victor Division of the Radio Corporation of 


a — 
ee 


ered Telephon é 


wer 


America—uses Riversit Phor Bronze for 
electrical contacts and springs, retaining spring 
for magnet and coil, switch blades and cable 
guard. Resistance to corrosion, electrical con- 
ductance, and ease of fabrication are good 
reasons why. 


Let us tell you more about Riverside Phosphor 
Bronze, and Nickel Silver and Beryllium Copper, 
Riverside’s 3 principal alloys. Catalogs on 
each or all are yours for the asking. 


INSIDE RIVERSIDE — Recently we put fo work in our mill the latest word in continuous strip 
strand-annealing furnaces. From it you can expect more uniformity of anneal, better surface con- 
dition and closer gauge tolerances. This is news. But it’s no news that Riverside is always 
looking for technical improvements. Anything which promises improvement in quality or 
in casting, rolling, drawing, annealing or pickling methods wil get an audition at Riverside. 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS —Copper-tin alloys 


to which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 
PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 


Typical Uses: Lock Washers 


RIVERSIDE NICKEL SILVER ALLOYS — a combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES—Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its spec fic resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 


embossed or spun. Supplied in sheets, strips, wire, rods, a # § 
circles, bars, blanks and ingots. @s tg 
Fishing Reel Parts 


Typical Use: 


RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 


cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 


wire, rods, bars and blanks, usually, semi-hard, cold worked Typical Use: ii : 
for fabrication and heat treatment. ineienies Gat ; 
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R thousands of big wartime jobs 

requiring the use of magnet wire, 
engineers have turned to Auto-Lite. 
They know there is a margin of safety 
in Auto-Lite’s reputation for depend- 
able high-quality wire in a variety of 
insulation specifications. They know, 
too, that at Auto-Lite they can find 
such famous insulations as Vega 


Chromoxide that saves space and 
weight, Formvar and other examples 
of specialized engineering. 

Auto - Lite men of research have 
devoted years to the study of magnet 
wire, its various properties, its range 
of types and its many insulations. 
Put this ‘‘know-how’”’ to work on your 
electrical wiring problems. 


THE ELECTRIC AUTO-LITE COMPANY 


PORT HURON, MICH. 


Wire and Cable Division 


SARNIA, ONTARIO 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—SATURDAYS 8:00 P.M.—E.T. ON CBS 


ELECTRICAL MANUFACTURING 





A request on your comp-~ny 
letterhead will bring to you this 
valuable technical bulletin. 


vn latest technical data on Kovar-glass hermetic 
sealing, representing the results of extensive research and 
users’ experience, are made available in a new publication, 
Stupakoff Bulletin 145, “Sealing Glass to Kovar.” 


Kovar-glass seals are used to protect apparatus and its 
contents from damaging atmospheres, and to maintain 
vacuum or gas tightness within a container. 


For your copy of this timely bulletin on techniques and 
applications of hermetic sealing, write Stupakoff Ceramic 
and Manufacturing Company, Latrobe, Pa., distributors and 
fabricators of Kovar. 


* BUY VICTORY BONDS * 


2D STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
ae Products for the World of Electronics 


ACHIEVEMENT” 
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Where there’s a shaft to turn, Delco Products has 
the right answer . . . a quiet, efficient, smooth- 
running power unit designed for compactness and 
dependability. These desirable characteristics 
have made Delco motors the choice of leading 


appliance manufacturers for many years. 


With greatly increased manufacturing facilities, 
Delco Products is ready to meet the increased 
motor needs of the appliance industry. Delco 


know-how, acquired through years of manufac- 


60 


turing experience, will again furnish appliance 
manufacturers the best in motor drives for re- 
frigerators, washers, ironers, stokers, oil burners, 
air conditioners and other appliances. Delco 
Products Division, General Motors Corporation, 
Dayton, Ohio. 


Keep Buying Victory Bonds 


tone aad oe 


DELCO MOTORS 
) 
| PRODUCTS 


DAYTON, OHIO 


ELECTRICAL MANUFACTURING 











eee 


LABORATORIES, INC. 
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fu rb D INSULATIONS 





sails simple solutions to intricate problems! 


Control circuits—the nerve centers of modern 
industrial equipment—are critical in demands on 
dependability. TURBO insulations—diversified in 
characteristics—meet these exacting requirements. 
In both protected or exposed locations they pro- 
vide a type of insulation—safety factor engineered 
—to preclude operating impairment resulting 
from insulation breakdown. To further economy, 
they are supplied in a full range of vivid colors 
that simplify maintenance and speed repair. 


FLEXIBLE VARNISHED OIL TUBING: offers immunity 
to corrosive fumes, acid, alkalis and most solvents. 
It is impervious to moisture and non-hygroscopic. 


VARNISHED GLASS TUBING: capable of functioning 
in high ambient temperatures—enclosed motors, 
unventilated areas, and general heavy duty instal- 
lations. 


EXTRUDED TUBINGS: smooth wall, withstand ex- 
treme low temperature without embrittlement. 
Provide dependable insulation in sub-zero cold. 
Retains flexibility at all times. 


WIRE IDENTIFICATION MARKERS: two types—sleeve 
type that slips directly over pipes, tubes, con- 
ductors; and tab type with flexible flag attached 
to sleeve. Both available in any marking. 


Write today for free Specimen Board with sam- 
ples and sizes of each. 





WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N.Y. © 325 W. Huron St., Chicago 10, Ill. 
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62 ELECTRICAL MANUFACTURING 








What is a Constant Voltage Trans- 
former? — why is it necessary? —how 
does it operate?—where can it be 
used? —what new developments 
have resulted from its world-wide, 
war-time use? — 

.. . these and many other impor- 


| tant questions are fully answered in 
_ this new Sota handbook. 


ashe RO 





The Constant Voltage Transfor- 


cena Le gorers 


| Transformers for: Constant Voltage » Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting + X-RayEquipment + Luminous Tube Signs 


for: 


designers 


manufacturers 


maintenance 
engineers 


salesmen 
. 


users of 
electronic and 
electrically 
operated 
equipment 


Thirty minutes of interesting reading that will 
help you build a better product or get greater 


satisfaction from equipment now in use 


mer is an exclusive SoLa product— 
the ONLY voltage regulating TRANS- 
FORMER. In principle, design and 
construction it is different and should 
not be confused with ordinary types 
of voltage regulating networks. 

It employs no tubes and has no 
moving parts. It is fully automatic 
in operation, it is not dependent on 
manual control or supervision and 


protects both itself and the equip- 
ment it serves against voltage surges 
or short circuit. It instantly cor- 
rects voltage fluctuations as great as 
30% to within + 1% of rated value. 
Your product will serve more peo- 
ple — better—with built-in Constant 
Voltage. There are SoLa units spe- 
cially designed for that purpose— 
fully described in this new handbook. 


Write for your copy 
You will find in this handbook a 
final answer to the problem that con- 


fronts every manufacturer or user of 
electrically operated equipment. 


Ask for Bulletin BCV-102 





Oil Burner Ignition « Radio + Power + Controls + Signal Systems « etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 








with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, on” , a 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 582 ‘relinghuysen Avenue, Newark 5, New Jersey. 
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SILICONES 
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The answer: Use Republic Sili- 
con Steels for the lamellar cores 
in the motors, generators, con- 


trols and transformers you build. 


These steels are uniform in 
temper—free from hard spots. 
They shear evenly and cleanly 
without drag down on edges. 
Laminations are flat—stack 
easily and COMPACTLY to 
form dense cores that are high 
in permeability and efficiency. 


Republic Silicon Steels have a 
tight surface oxide which mini- 
mizes flaking, lowers watt loss 


and reduces die cleaning. 


Another important cost-saving 
advantage is the greater life ex- 
pectancy afforded expensive dies 
by the uniform punching quali- 


ties, freedom from loose scale, 


Other Republic Products include Carbon, Alloy ¢ 
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J, IMPROVE 
PERMEABILITY 


2. LOWER 
WATT LOSS 


3. INCREASE TOTAL 
EFFICIENCY 


OF YOUR 
ELECTRICAL 
MAGNETIC 
EQUIPMENT 


matte surface and core plating 


(when specified). 


Technical bulletin No. 432 con- 
tains condensed magnetic and 
permeability data on the most 
used grades of Republic Silicon 
Steels. Write for your copy. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York17,N.¥. 
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Why Fel-Pro Processed 
Synthetic Sheet Materials 


are being specified for J 
Hundreds of New Applications 


Fxacting war uses have proved the advantages Syn- 
thetic Sheet Materials often hold over gasket materials 
originally used— superior resistance to oil, chemicals, 
xtreme heat or cold and high compression — greater 
tensile strength — improved sealing properties. 


Fel-Pro has constantly been in the forefront of this 
development and offers TWO BIG ADDITIONAL AD- 
VANTAGES as your source of gasket supply: — 


Advantage Number One: Fel-Pro’s recognized KNOW- 
HOW in furnishing gaskets that combine the exact char- 
acteristics required, resulting from long team-work with 


ATTACH THIS TO YOUR LETTERHEAD —> L. 
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manufacturers on practically every type of sealing \ 
problem. 


Advantage Number Two: Fel-Pro’s comprehensive pro- 
duction facilities and advanced technical methods that 
make possible ECONOMICAL PRODUCTION, while hold- 
ing to the HIGHEST QUALITY STANDARDS. 


Put the latest developments in sealing materials RIGHT 
ON YOUR DESK by sending for FEL-PRO’S FREE PORT- 
FOLIO; contains over 50 samples of Fel-Pro Gasket and 
Packing Materials with specifications and application 
suggestions. Write for it today; also details of our 
NO CHARGE CONSULTATION SERVICE. 


GRM 246 for a leading maker 


of air conditioning equipment 


HN 143 for a leading maker 


of automobiles 


GRM 25518 for a leading 


Pl Cae iit mest ty 


GRM 255 for washing 


Oe Me rt 


246 GRM for a leading oil 


filter manufacturer 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1536 CARROLL AVE., CHICAGO, ILL. 


FELT PRODUCTS, 1536 CARROLL AVE., CHICAGO 7, ILL. 
Send me, without obligation, FREE PORTFOLIO of SEALING MATE- 
RIALS and details on your NO CHARGE CONSULTATION SERVICE. 


See SPEER for... 


... steps up performance 
of motors and generators 


Watch d-c and slip-ring 

motors and generators 

pep up when the Matched 
Commutation of SPEER Brushes gets on 
the job. 

Matched Commutation—the matching 
of brushes, mechanically and electrically, 
to the service characteristics of the ma- 
chines they’re sold to serve—has been a 
SPEER specialty for almost 50 years. 
That’s why SPEER brushes give you 
utmost freedom from burning, sparking, 
overheating, excessive wear and energy 
losses, and other brush troubles that 
decrease operating efficiency, cause extra 
maintenance. 


CHICAGO °* CLEVELAND °¢ DETROIT 


essen * NEW YORK ° PITTSBURGH 


Save time. Avoid the possibility of 
brush “‘misfits.”’ From its all-inclusive line 
of standard and special carbon, graphite, 
electro-graphite, and metal-graphite 
brushes, SPEER can supply the grade that 
will deliver peak performance, with fewer 
brush renewals and less maintenance, on 
any commutating equipment. 

So for brushes matched to your ma- 
chines, call on SPEER—write for Brush 
Data Forms. 


ed 
SPEER 


CARBON COMPANY 
ST. MARY S, PA. 
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Free Offer !...with a 


lr YoU ARE A BUSINESSMAN with a yen 
to know more about plastics, you'll 
want your free copy of this illustrated 
booklet. It tells what plastics will do. 
It even tells what they won’t do. It tells 
how to go about getting complete data 
on your project. It goes on to describe 
production functions from design 
through the finishing stages—and how 
to make use of them. 


As for the designer, the design engi- 
neer and the professional purchaser— 
men who know plastics from living 


with ’em—there’s something here for 
you, too. Not technical data on design 
or materials—which would only get 
the once-over-lightly treatment in a 
booklet like this anyway. We mean 
information on the kind of thinking 
and equipment offered by a long- 
established but progressive molder who 
would like consideration as your source 


of supply. 


The catch? Well, after you've read it, 
you may want Kurz-Kasch to figure a 
job for you. Is that bad? We can name 


(ml) Catch to it | 


plenty of manufacturers who don’t 
think so. Fill in the coupon and attach 
it to your letterhead. Get a free copy 
of “A Businessman’s Guide to the 
Molding of Plastics’—and test your 
will power! 





For Over 25 Years Planners and Molders in Plastics 





Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio @ Branch Sales Offices: 
—_ New York, Chicago, Detroit, Indianapolis, Los Angeles, Dallas, St. Louis, j 
and Toronto, Canada e@ Export Offices: 89 Broad Street, New York Cit. ¢ | 
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THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 
GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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Callite contacts in Clare relays - 
help Micromax tn PE 


oes’ 5 sci: 


aerial precise furnace me 








Clare Type ‘‘C’” Relay, containing Cal- 
lite Silver Contacts, welded to nickel 
silver springs, is used to regulate the 
flow of electric energy in the Micromax 
Electric Control. This product of 
Leeds & Northrup Company, propor- 
tions the duration of ‘‘on-heat”’ to “off- 
heat’”” which provides the precise, even 
heat control demanded in-the operation 
of electric furnaces, ovens and baths. 

C. P. Clare & Co. has relied on Cal- 
lite for many years for contacts of pre- 
cision, quality and uniformity, with the 








stamina for extraordinary use. Clare 
Relays are ‘‘custom-built’’ for specific 
applications with a variety of Callite 
Contact arrangements of silver, pal- 
ladium and tungsten. 

Callite Contacts contribute to de- 
pendable performance in thousands of 
precision mechanisms like these. Let us 
co-operate with you on product de- 
velopment or redesigning. Callite 
Tungsten Corporation, 547 Thirty- 
ninth St., Union City, New Jersey. 
Branch Offices: Chicago, Cleveland. 


Standard and special shapes in 
tungsten, molybdenum, silver, plat- 
inum, palladium and alloys of these 
metals. Callifiex Thermostatic Bi- 
Metals. Callinite High-Conductivity, 
Heat-Resistant Facing Material. Send 
for bulletins. 


: 
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PD over 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 
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Type 39. Prel-tiol 
Part 3911 560 


O Turns *29 
101 Ohes EC. 
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PHILL 


DESIGN MEANS 
PHIL-TROL ACTUATORS 
GIVE YOU MORE POWER 


Actual pull tests... made on production samples... show that 
Phil-trol Actuators (solenoids) develop as much as 50% more 
power than ordinary solenoids of the solid frame type. 

This increase in power is produced by exclusive Phil-trol design 
and superior quality of construction which make Phil-trols un- 
usually adaptable for industrial uses. 


CHECK THESE CONSTRUCTION FEATURES OF SOLID-FRAME PHIL-TROLS: 


Frame Construction—One piece, \%” iron, annealed at 1400° F., 
furnace cooled. The frame is dovetailed and staked into the end 
plate, an exclusive Phil-trol method that assures a secure bond, 
adds mechanical strength and increases the efficiency of the 
magnetic path. 


Plunger and Plunger Stops—Made from specially processed steel. 

Y annealed for increased efficiency. Available in three types of end 
shapes: (1) Flat end type “X” for A.C. Phil-trols has high seal-in 
pull... highest seal-in pull when used on D.C. Phil-trols; (2) 
90° conical end plunger “W” for D.C. Phil-trols only... has 
good pull and average seal-in factor; (3) 60° conical end plunger 
“Y” for D.C. Phil-trols only . . . greater pull at beginning of stroke 
than 90° plunger. 


Coil Construction—Standard coils are precision wound on fiber 
Y bobbins. Wire is highest grade enameled copper. Coils are thor- 
oughly Lmeenaanet 
perature applications, special magnet wire and inorganic varnish 
impregnation is used. Complete coil data and part number are 
specified on coil. 


with best insulating varnish. For high tem- 


withstand 200 hour salt spray test. Plunger is polished chromium- 


vy Plating—Entire frame and plunger stop are cadmium-plated to 
plated for smoothest possible action. 


There are five standard sizes of solid-frame Phil-trols. They are 
denoted as Types 38, 39, 40, 41 and 42. Each is supplied in any 
of the usual commercial A.C. voltages and frequencies, and in 
D.C. voltages. In their standard form, Phil-trols are for ‘‘pull” 
applications only. They may be converted to the “‘push” type 
with only slight loss of efficiency. 

If you have a solenoid problem, it is probable that one of the 
five standard types of Phil-trols will meet it. If not, we are ready 
to design to your specific requirements. Our engineers, located 
in principal cities, will be pleased to assist you. Write: 


° AC-DC END PLATE DESIGN 
Phil lee AC PLUNGER STOP DESIGN 


<—— BRASS GUIDE TUBE 


COZZZ AZT LE PLUNGER STOP 
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PHILLIPS CONTROL CORP. 


G12 NW. MICHIGAN AVE., CHICAGO 11, ILLINOIS 


ELECTRICAL MANUFACTURING 





No Lubrication needed... 


... if your product has Silentbloc 


F you are seeking a basic improve- 

ment for equipment that works with 
torque action or oscillation, this is it— 
The General Silentbloc Rubber Torque 
Bearing. 

Check the selling points added to 
your product by Silentbloc bearings: 

No lubrication; no spoilage from drip- 
ping oil. Unaffected by grit, dust, oil, 
water or gases. Silent operation. Long, 
trouble-free life. 

No other rubber bearing matches the 
efficiency of the Silentbloc. The patented 
construction—elongating rubber at high 
speed between metal sleeves—gives non- 


Mechanical Goods Division, Wabash, Ind. 


slipping adhesion and even distribution 
of compressive stress, vital for long life. 


General engineers can help you design 
a Silentbloc bearing for your specific 
needs in amplitude and operating condi- 
tions. Silentbloc bearings can be made 
in any size, using any metal and rubber. 
They are simple to design into your prod- 
uct and easy and economical to install. 


For full information, write for book- 
let on Silentbloc Bearings, Mountings 
and Bushings; or see Silentbloc Section 
in Sweet’s Product Designers File. The 


General Tire & Rubber Co., Dept. A-144 


Wabash, Indiana. 


Torque Bearings 


Patented Silentbloc principle 
of elongating and confining 
rubber between metal mem- 
bers produces a virtually inde- 
structible adhesion and uni- 
form stress, resulting in precise 
performance and long life. 


2) Ay a 
GENERAL 
JRA OTS 


MOUNTINGS... BEARINGS 
COUPLINGS 


THE GENERAL TIRE & RUBBER CO. 


Makers of 
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How many ways can this 
NEW BOOK htelp you? 


WESTINGHOUSE 
METALS & ALLOYS 


ae 
li LL Lele) is and electronic Th 
Ly 


Here’s real help for communications and electronic 
equipment designers . . . a fact-packed, thoroughly- 
_ illustrated book on Westinghouse metals and alloys. 

This new book includes complete data, performance 
characteristics and applications for more than a dozen 
Westinghouse metals and alloys in five major classes: 
magnetic; electrodes, filaments and contacts; sealing; 
joining; and high temperature. An extensive table 
permits a detailed comparison of Westinghouse and 
other metals and alloys. 

Your nearest Westinghouse office can supply you 
with copies of this new, authoritative book and a 
Westinghouse engineer will be glad to help you find 
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new ways to put these metals and alloys to work in 
your own product designs. Write today for your copy 
of B-3369. Westinghouse Electric Corporation, P. 0. 
Box 868, Pittsburgh 30, Pa. J-94672 


Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





.. . another Westinghouse guide 

prepared specifically for engi- 

neers who design electronic and 
communications equipment 


This new, helpful book is another of many 
Westinghouse guides developed especially to 
help communications and electronic engineers 
gain outstanding performance in their designs. 

Here is a quick check list of some of these 
metals and alloys described in the book . . . what 
they are, where to use them, what they will do. 


Your nearest Westinghouse office will be glad 


to work in applying them to your own designs. 


A QUICK CHECK LIST OF WESTINGHOUSE METALS AND ALLOYS 


an 
ca A 


- Kovar “A” and Dumet are notable achieve- 
ments in the anit for tighter bonds between metal and glass. 
For example, Kovar “‘A” is easy to form and machine in large 
sections, seals perfectly into hard glass and solders readily. 
Dumet, on the other hand, is well suited to sealing with soft 
glass and is used extensively for leads and element supports. 


Or 
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“Cupaloy, molyb- 
denum and cain are three Westinghouse metals with high 
purity and exceptional physical properties. Cupaloy—a nearly 
pure copper, alloyed with silver and chromium—offers many ad- 
vantages because of its high yield and tensile strengths, contrasted 
with the softness of copper. Tungsten is hard, dense, has a high 
melting point, and makes a perfect seal with glass. ‘“‘Moly”’, a 
metal with a promising future, finds wide usage because it can 
be made gas-free quite easily. 
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COMMUNICATIONS INDUSTRY 
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Magneti¢—TtThese five metals—Hipernik, Conpernik, Hiperco, 
Hipersil and Puron—practically blanket the needs of all non- 
permanent magnetic circuits, whether commonplace or critical. 
They offer a variety of characteristics in permeability, efficiency, 
purity and strength. Each has its own peculiar properties which 
—where applicable—improve performance far beyond the 
capacity of previously used materials. Puron—the magnetic 
characteristics of which are useful in fundamental research — 
is employed commercially as a spectroscopic standard. The other 
four are used entirely for magnetic circuits. 


: j} and Soldering Alloy$ Westinghouse Phos-Cop- 
per, 1 35- Alloy poe solders play an important role in every phase of 
industrial joining, and the particular characteristics of each 
metal fit it especially for certain joining operations. Comparative 
data and discussion make quick selection possible. 


A New Catalog on Devices— 


Westinghouse nas just compiled a new 
catalog on general-purpose switches, relays 
and other devices. The devices listed in this 
catalog have been refined over many years to 
meet the exacting demands of engineers re- 
sponsible for plant performance. The catalog 
contains data on the following classes of prod- 
ucts: Indicating Lamps and Wiring Devices, 
Pushbuttons and Control Switches, General- 
Purpose Relays, Contactors, Pressure, Vacuum 
and Limit Switches, Timers, Protective Relays 
and Photoelectric Devices. 
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THIS WORK NEVER STOPS — 


Surveying Broader Boundaries 


BRIGHT spot in the life story of 


Brass is the recurrent fact that 
this unique metal not only “holds its 
own” against all comers, but contin- 

‘ually and persistently extend, its 
boundaries of use. ; 

In point, observe our friend here, 
the colonial surveyor, with his Brass 
transit and other traditional instru- 
ments. Now, as then, Brass is used 
in such instruments — because no 
equivalent has ever been found for 
golden and ruddy Brass alloys in 
adaptability to precision-forming, 
ability to hold that precision-form 


under constant use, durability both 


76 


mechanical and physical — plus nat- 
ural, inherent economy in every 
single one of all its alloy types. 
Now cast your eye over the vast, 
modern field of precision instruments, 
mechanical and electrical, in endless 
use through every industry. Wher- 
ever your eye rests, it meets the bright 
gleam of Brass in thousands of places. 
And every one of these places was 
won and held by the selfsame char- 


acteristics that made Brass the irre- 


‘ placeable metal in surveyor’s instru- 


ments from earliest times. 
Ready here, now, in the modern 


mills at Bristol are the facilities, equip- 














for BRASS 


ment, and solid knowledge to surve\ 

for you —the cost-cutting and sales- 
building application to your peace- 
time products of Bristol Brass sheet, 
rod, and wire. The Sales Engineering 
Department and the nearest of eleven 
branch offices will get down to bras 
tacks with you, whenever you say (0 


write) the word. 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn 
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TIME IN MINUTES 


HERE IS HOW IT WORKS — 


10, 
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Above 10 times normal current the magnetic trip oper- 
ates. From 10 times down to 1.25 the circuit opens after 
the indicated time delay. =~ 


@ If you want to avoid expensive breakdowns of 
equipment due to unsafe overloads, you need the 
dual protection of the Roller-Smith type DT-1 
Thermo-Magnetic Relay. 


You get protection from dangerous overloads by 
means of a bimetal relay that opens the circuit 


Ss 8 8 & z 
% NORMAL LOAD 


before the winding temperature of the protected 
equipment becomes dangerous. There is a time 
delay before the relay opens which runs around 
10 minutes at 125% rated load and 15 seconds at 
1000% rated load. The magnetic trip operates 
instantly for currents in excess of 10 times rated 
load, the control circuit opens and the equipment 
comes off the line. For detailed information on‘ the 
application and operation of the DT-1 overload 
relay, write for Catalog 6240 to Department EM-6. 


» ROLLER SMITH 


Sheard Audteumtsda 


BETHLEHEM*PENNSYLVANIA 
In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 
AIRCRAFT INSTRUMENTS © SWITCHGEAR 


STANDARO AND PRECISION ELECTRICAL INSTRUMENTS © 
AIR AND OIL CIRCUIT BREAKERS © ROTARY SWITCHES 
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A-hoppy. surprise . . . that First exp 
— ultra-light magnesium! xx You may meet iti 


to all the punishment five-year-olds can give it. % Millions © 
will gladly pay a little more for products freed from useless 
paren % Dow makes no toys. As the leading producer of 


3 magnesium mejal, hewerebr; it cooperates with manufacturers 


/ | | 
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LIGHMTEST OF ALL STRUCTURAL 
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Here’s how 
MAGNESIUM 






















People will buy /ightness—just like the gentleman on the opposite page! They'll even pay a 
little more, if necessary, to get it. Magnesium—lightest of all structural metals—gives con- 
sumer products a special appeal that makes them se// faster because it makes them better. It’s 
true in industry, too. Alert designers, fabricators, manufacturers are thoroughly aware that many 
industrial products can be bettered ... made more salable ...with magnesium. It gives you light- 
| ness, strength, easy workability—does something for industrial products that no other metal 
can do. Great strides have been made in magnesium application; greater ones are in the making. 


MAGNESIUM DIVISION «© THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York © Boston «¢ Philadelphia + Washington ¢ Cleveland «+ Detroit + Chicago «* St. Lovis * Houston «+ San Francisco 
los Angeles «+ Seattle 





DEEP DRAWN PARTS of many kinds are produced of magnesium in a 
single cost-saving operation. Cylindrical cups, for example, are commonly 





drawn to a depth of 11 times their diameter in a single draw by this 
hot forming method. Similar results with steel would require drawing, 


annealing, and redrawing several times. 


CUTTING INERTIA is a cost-saving job magnesium is doing in successful 
applications in numerous fields. Important in various types of equipment 
subject to frequent starts and stops, containing high-speed rotating 
members, and performing reciprocating movements at high speeds— 


Tal 


this reduction of inertia cuts wear and tear, maintenance, replacement. 
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IN AIRCRAFT, one signal achievement among the many which mag- 
nesium has scored is the use of thicker sheet— without weight penalty — 






permitting use of flush rivets, machine countersunk, instead of dimpled 






rivets, on aileron skins. This construction avoids ‘‘oil-canning” and gives 






a completely smooth surface. 
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DIE CASTINGS of magnesium are gaining a growing place in many fields. 


Leading die casters are turning out parts and finished products of mag- 






nesium with accurate dimensions, a minimum of machining, good 






surface finish, low cost—in addition to the fundamental magnesium 






advantages of lightness and high strength-weight ratio. 






(Left) Reprint of a Dow advertisement seen by millions of readers in national magazines. 





Build the competitive advantages of longer life, 
be performance into your products... with 


AN PERT! HERMETIC SEALS 


Buyers who have waited through 
the war years will be looking for big 
improvements in your products. 
You'll have to meet civilians’ expec- 
tations... just as you have met mili- 
tary specifications. 


You can do it by building longer 
life, better performance, more trouble- 
free operation into your products. 
That calls for Sperti Hermetic Seals, 
the rugged, dependable, war-proved 
seals that effectively shut out dust, 
moisture and deteriorating agents. 


Sperti Hermetic Seals are durable, 
one-piece units, easily soldered-in at 
less expense. Because of Sperti’s ad- 
vanced manufacturing methods, plus 
exhaustive tests and inspections, 
you'll get “true” seals that cut down 
production delays and costly rejects 
in the inspection line. 


WRITE, TODAY. Get the facts. Find 
out about the many product applica- 
tions of Sperti Hermetic Seals and 
their performance advantages. 


r & Spontr Incorporated, Dept. EM-125, Cincinnati 12, Ohio 
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HAVE YOU INQUIRED HOW 
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YOUR PRODUCT, YOUR PLANT, YOUR POST-WAR PLANNING 


* THERMONICS is the science of temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly accurate thermal control of wide applica- 
tions. ll thousands of applications and tests have 
a the efficacy of the Fenwal Thermoswitch, prime 
actor of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 


Thermonics as a science in itself earns and deserves 
the attention of: 


@ all processes and production requiring regu- 
lation of extreme or moderate temperatures; 


@ makers of equipment requiring light weight, 
compact, efficient thermal regulation; 


@ makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control- 
ling or indicating excessive or dangerous 
changes in temperature is essential. 





Inc 


THERMOSWITCHES 
| FOR COMPLETE TEMPERATURE conreet } 


51 Pleasant Street, Ashland, Massachusetts 


DECEMBER 1945 


THERMOSWITCH is the prime factor 
in Thermonics. So many are the func- 
tions of THERMOSWITCH, and so com- 
prehensive is the field of Thermonics, 
that practically all processes of manu- 
facture requiring accurate thermal 
regulation are served by THERMO- 
switcH. Few, if any products whose 
efficiency depends on temperature 
control, exist today or are planned, 
that can omit the consideration of Thermonics in basic 
engineering and the use of THERMOSWITCH for functional 
competency and economy of operation. THERMOSWITCH 
in its many types-and adaptations, offers a lightweight, 
compact vibration- proof, aaa sensitive yet ru ged 
regulatory and detectory unit of almost unlimited utility. 


* Fenwal’s data folder on Thermonics will prove of a 
value to engineers. Your copy is ready for you. 
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Radio, electronic and radar equipment is necessarily delicate in construction and neces- 
sarily precise in its functioning. The enormous recent advances, first made on paper, 
when translated into practice have almost invariably run into one major difficulty . . . 
vibrational interference. 


So, Lord, pioneer and leader in subduing the harmful forces of vibration, has been 
called upon for a wide range of applications in this field. Where possible, outside vibra- 
tion forces have been isolated at their source; vibration of component parts has been 
controlled; and delicate parts and instruments have been protected from outside inter- 
ference by isolation. 


Lord engineers, the most experienced in the field of vibration, have access to the 
greatest file of experimental data and case studies of practical experience in existence, and 
they have the largest assortment of mountings, all of exclusive Shear Type Bonded Rubber 
and every one engineered for the specific conditions it has to meet. 


The safety of passengers in the air, on land and sea; the pleasure of large audiences; 
the enjoyment of radio and television at home; all depend on the efficiency of communi- 
cation systems, an efficiency which has been accomplished and continues to be promoted 
by constant consultation with Lord, HQVC (Headquarters for Vibration Control). 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 


a 


s 


SHEAR TYPE 
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Every genuine Lord Mounting 
carries the name ‘“‘LORD” 
embossed in the rubber or in 
raised letters on the forgings. 
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this complete new Soldetess WIRING MANUAL 


Is Vibration a factor? 
A complete section on the AMP 
Diamond Grip Insulation Support 
Terminal. 


Must Connections be insulated? 
Take advantage of the tremendous 
production savings offered by the 
AMP Pre-Insulated Terminal. 





AIRCRAFT-MARINE PRODUCTS INC. 
1521-35 NORTH FOURTH ST., HARRISBURG, PENNA. 


Is Corrosion a problem? 
AMP corrosion-proofing assures no 
increase in resistance under the 
most severe corrosive conditions. 


Are accessibility and flexibility 
essential? 


AMP Simplified Wiring has revolu- 


tionized the economical production 
of harnesses and components. 


Is your assembly line experienced? 
AMP precision tools, and foot and 
power press dies are so simple and 
foolproof that no training period 
is required. A section covers all 
AMP tooling. 


Just fill in and clip this request to your company letterhead and mail to: 


Gentlemen: 


Wiring Manual. 


COMPANY 
ADDRESS 


AIRCRAFT-MARINE PRODUCTS INC. A-1 









Please send me a copy of the new AMP Solderless 


erasing testa tt ei caine 











DAVID C. ORROCK, 1405 Bishop St., Montreal, Que. 
In Canada: F. N. ADAMS, 726 Homer Street, Vancouver, B. C. 
F. MANLEY CO., 43 Victoria Street, Toronto, Ont. 
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TURN ON THE 


when and where you want | es 








...with NICHROME 


In addition to toasters, electric irons, radiant heaters, 
stoves, etc., the uses for electrical heating elements 
have multiplied into an almost endless list of new and 
novel applications during the war. | 

From keeping aerial cameras warm in the stratosphere 
to protecting delicate roots underground, Nichrome 
heating elements have been impressed into service to 
deliver dependable heat . . . wherever and whenever 
it is required. 

in all of these applications the vital factor of depend- 
ability leaves no room for compromise with quality. 


NICHROME 
is made only by 






BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


For this reason and because Nichrome insures long 
heater life and close control over wide temperature 
range, it has been specified for more new electrical 
heating applications than any other alloy resistance 
wire. 


Although there are several excellent Nickel-Chromium 
combinations there is only one NICHROME and it is 
made only by Driver-Harris. For improved performance 
and longer life in your new products, specify Nichrome 
and other resistance alloys by Driver-Harris. Tell us 


what you need. 
*Trade Mork Reg. U. S. Pat. Off. 


Driver-Harris 


COMPANY 
HARRISON, N. J. 


First aid to hearing 


with wire insulation of Geon 


Polyvinyl resins are supervor matervals 


for ALL types of wire and cable insulation 


Many of the properties that make wire insulation of GEON a 
superior material for hearing aid cord are the same 
ones that have brought about its wide use in wiring of all kinds, 
public utilities, and in manufacturing, and fabrication in 
every field. 
For example, it resists body oils—won’t get gummy. (It resists 
most other chemicals, too; oils, greases, acids, alkalis.) It’s long 
aging—resists the action of air, ozone, sun, heat, cold. 
(Ideal for radio connector cord, switchboards, etc.) It’s 
light in weight—made possible by thin coatings. 
(That means more conductors per conduit in 
domestic, industrial, or utility wiring.) It’s smooth and 
comfortable. (Easy to handle, easy to install.) It has high 
flexlife. (Use it anywhere that there’s vibration or frequent flexing.) 
Of course, all of these are in addition to excellent electrical prop- 
erties that make possible power cable without protective 
sheathing; buried service entrance wire, and many other severe— 
or routine—forms of service. 
The next time you order wire or cable be sure to 
specify insulation made from GEON. That way you'll be sure to get 
the best. For further information write Department DD-12, 
B. F. Goodrich Chemical Company, Rose Building, Cleveland 
15, Ohio. 


B S © ] A DIVISION OF 
. F. Goodric emical Company ...022:2. “cu: 
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ON THIS HARLEM RIVER BRIDGE 


COPPER and COPPER ALLOYS 
Assure Dependable Performance 
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HEAVY TRAFFIC on river as well as highway demanded 
a thoroughly dependable power supply for thé Willis 
Avenue Swing Bridge over the Harlem River. 


eens 


The compact collector ring assembly illustrated was 
designed and furnished by Krajewski-Pesant Mfg. 
Corp. of New York. It must unfailingly transmit the 
required current to the large operating motors—and 
at the same time withstand the highly corrosive at- 
mosphere prevailing in this area. Hence, it was built 


entirely of copper and copper alloys as described 
below. 


To facilitate the construction of such equipment, 
The American Brass Company produces copper and 
copper alloys in practically all commercial forms. 
Sheet, strips, plates, wire, rods, bars, shafts, tubes, 
shells, pipe, drawn shapes and special products. 


Construction of Non-ferrous 
Collector Ring ‘Assembly 


Piping and Conduit of Everdur* Copper-Silicon Alloy. 


Collector Rimgs are heavy-section high conductivity 
copper castings. Electrodes are 34-inch round electro- 


lytic copper. Binder Rods of Everdur. Radial Brushes, 
64 in number, 11/2 sq. in. cross section, are mixture of 
pure carbon and copper powder; normal carrying 


Buy VICTORY BONDS... capacity 100 amp. per sq. inch minimum. Supports are 


manganese bronze castings. on 
*Reg. U. S. Pat. Off. 


"Anaconda Copper & Copper Alloys 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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help assure World Peace 
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That's the way a 27¥2 pound hammer, fall- 
ing free, hits in the “impact test” given all 
U. S. Royal Cords and Cables. As many as 
two thousand blows in rapid succession with- 
out the cable failing! 

A whole series of such tests is made on 


U. |S. Royal Cables—heat, cold, compression, 
stretch—tests that prove the stamina to take 
rough treatment in the field. 

Yes sir, these Royal Cables have everything 
you need for long, trouble-free service...you 
can specify them with complete confidence. 


THE NEW U.S. ROYAL Seofy fedleid 


ELECTRICAL CORDS AND CABLES 


Listen to “Science Looks Forward’’—new series of talks by the great scientists of America— 
on the Philhormonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 


SERVING THROUGH SCIENCE 


1230 Sixth Avenue * Rockefeller Center * New York 20, N. Y. 


PY 
i 
ol 


UNITED STATES RUBBER COMPANY 


US) WITH ELECTRICAL WIRES AND CABLES 


In Canada: Dominion Rubber Co., Ltd. 
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SIMPLIFIED ... Features include 
CONSTRUCTION  s"9P action contacts; 


high sensitivity; low 
operating power; statically balanced armature and 
contact assembly; six easily accessible adjustments; 
good contact wipe and stable contact pressure. 


Struthers-Dunn Type 79XAX snap action d-c 
operated relay is a positive acting sensitive unit 


that finds a wide variety of applications in circuits 
with slowly changing control currents. Erratic 
Operation and varying contact resistance en- 
countered with ordinary sensitive relays are elimi- 
nated. Applications for this popular relay cover a 
broad range of use front vacuum tube circuits, to 
overcurrent protection, pulsing circuits, and uses 


© Qe seen She apetneion, 6: et where extremely close differential or sensitivity of 
plate current closes the relay, thus increasing negative 


bias on the amplifier tube so that plate current through oper ation is r equir ed. 
the relay coil immediately decreases to a point close to WRITE for Data Bulletin 79XAX giving full 


the release value for the relay. Thus, any slight decrease ° detail d ai ° of 
in light falling on the photo cell will reduce plate current construction details and outlining a variety 


sufficiently to return relay contacts to normal position. suggested uses. 


STRUTHERS-DUNN, Inc., 1321 Arch Street, Phila. 7, Pa. 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE © BOSTON # BUFFALO * CHICAGO « CINCINNATI « 
CLEVELAND © DALLAS © DENVER © DETROIT © HARTFORD © INDIANAPOLIS ¢ LOS ANGELES © MINNEAPOLIS « 
MONTREAL © NEW YORK «¢ PITTSBURGH @¢ ST. LOUIS © SAN FRANCISCO @ SEATTLE © SYRACUSE * TORONTO 
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Mica Insulation ? 


Actually, there’s nothing new about mica as a 
raw material. It possesses all the best qualities 
required of electrical insulation. And we use 
the same six grades of raw mica that we used 
over 50 years ago. 


But there are many new things that we do 
with mica that make it an economical insula- 
tion to use over a wider range of applications. 
After mica is classified, split, built-up, and 
combined with other modern materials, new 
physical and electrical standards are provided. 
It is because of the improved standards that 
rotors and stators insulated with the Fiberglas* 
and mica, for example, can now withstand 

temperatures in excess of 250°C. 


The proper selection of insulating materials 
including pure and built-up mica, laminated 
plastics, varnished fabrics and paper, insulat- 
ing varnishes and compounds, is one of the 
most important considerations in the design 
and manufacture and performance of electric 
and electronic equipment. 


Because Mica Insulator Company produces 
a complete line of insulation materials, you 
can obtain unbiased recommendations that 
will help solve your insulation problems. 


SALES OFFICES: 
BOSTON + CINCINNATI + CHICAGO - 
DETROIT . HOUSTON : 
NEW YORK SAN FRANCISCO 


FACTORY: 
SCHENECTADY, NEW YORK 


*Reg. Trade-Mark Owens-Corning Fiberglas Corp. 
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Misiviiaiuanils set made i Hanson-Van Winkle Munning Co., 
utilizes Mica in the commutators, Micanite V-rings, Empire cloth and 
tape, for dependable insulation. The twin-commutator generator is 
rated 20,000 amperes, 9 volts. 


Cable wrapping machine in the plant of Collyer Insulated Wire Co., 
Inc., utilizes Empire straight-cut cable tape in the manufacture of 
their heavy-duty cable. 


if & 


“lle COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 
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MAGNETIC MOTOR CONTROLS 
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ACROSS -THE-LINE TYPE 


Full range for motors up to 50H.P. 


RELAYS — Midget size: Very fast 
action permits closer range of timing. 
Silver to silver contacts, stationary and 
moving both removable from the front. 
Impregnated coil; complete dampproof 
insulation. Rated up to 440 Volts; con- 
tact rating 10 Amperes, A. C. Indus- 
trial control spacing. Available with 
or without NEMA Type 1 enclosure; 
also for panelboard mounting. 


SOLENOID STARTERS — Sizes 0 
and 1: For control of motors of 1 to 
7% H.P., single or polyphase. A. C., 
110 to 550 Volts. Coils, contacts and 
other parts easily changed. Switch 
unit removed or replaced by turning 
one screw only. Re-set button inde- 
pendent of cover. This lighter, stronger 
build of switch reduces impact, con- 
duces to long life. 


MAGNETIC CONTROLS — Sizes 2 
and 3: Double-break silver to silver 
contacts, full floating and self-aligning. 
Individual arcing chambers for each 
pole. Magnet E-shaped, with heavy- 
duty shading coil. Interchangeable 
heaters. All replacement parts access- 
ible from front of switch. For quick 
reference to the standard units, ask 
for Catalog 9-M. 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, 


92 


HARTFORD, CONN., U.S. A. 
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CASE FOR RADAR 
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AS THE STORY of radar unfolds, the nation becomes 
increasingly aware of the extreme importance of 
this one-time “secret weapon.” And behind that 
story is another—about radically new types of hous- 
ings that had to be developed before radar could 
perform its vital functions on land, at sea, and in the 
air... housings called radomes.* Certain types, such 
as the radome illustrated, were produced from woven 
glass cloth and BAKELITE laminating resins. 
Manufacturers, designers, and engineers will be 
interested in the exceptionally exacting require- 
ments that were met: low power factor and low 
dielectric constant at high radio frequencies; high 
tensile, flexural, and compressive strengths; and 
extreme weatherability. Still other advantages of 
this new and superior electrical insulating plastic 
included good color stability and resistance to 
marine growths. Productionwise, these laminated 
radomes were formed at low fabricating pressures, 
in comparatively inexpensive molds. They demon- 
strate the practicality and economy of forming 
large, intricate shapes by this laminating-molding 


"WHA. 


‘ technique at pressures frequently as low as one 


pound per square inch. 

Write Department 59 for further information 
on BAKELITE resins for high-, low-, and contact- 
pressure laminating, and the names of the suppliers 


of the finished laminates. 
*Radome illustrated through courtesy of Andover-Kent Aviation Corp. 
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HERE MAY BE 


he Solutio 


TO YOUR METAL PROBLEM... jj LAMINATED 


a 


CONTACT BUTTONS 


CONTACTS INLAY METALS THERMOSTAT METALS 


Genera I Pilate Laminated Metals 


General Plate Laminated Metals .. . permanently 
bonded combinations of precious metals to base 
metals or base to base metals...can provide the solu- 
tion to your performance or design metal problems 
whether the product be a peanut radar tube, an electri- 
cal contact or a giant turbine. 


These versatile laminated metals ...in sheet, wire, 
tube —or as fabricated parts . . . give you high electri- 
cal performance, corrosion resistance, workability, me- 
chanical and structural properties not found in single 
solid metals— and best of all, at a fraction of the cost 
of solid precious metals. 


Investigate General Plate Laminated Metals today. 
Find out how their unusual performance and _cost- 
cutting advantages can help increase production... 
improve your product... and save money, too. 
Our engineers will gladly help you with your metal 
problems. Write for their services. 
Check these General Plate advantages: 

e Corrosion Resistance @ Workability 

e Ease of fabrication @ Long life 

e Ease of soldering e Economy 

e Electrical Performance 


GENERAL PLATE DIVISION 
of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, Altadena, California 
Grant Bidg., Rm. 603, Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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Almost no limit to 


what you can duplicate 


with this NEW BRUNING 
Photographic Printer! 


TRACINGS 


.! 


specific 


AN DYKE NEGATIVES 
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ne DRAWINGS 
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@ Now you can use this new photographic reproduc- 
tion process right in your own drafting room or 
engineering department! With the Bruning Model 
2 BW and Copyflex Continuous Printer, there is 
practically no limit to the kind of materials you can 
duplicate! You can have copies of anything typed, 
printed, illustrated or drawn. Original material with 
copy on both sides can be reproduced from one or 
both sides. 

Both Copyflex photographic and BW Black and 
White sensitized materials are exposed on the Model 
2 Printer. Copyflex prints are developed with three 
trays and a simple drier (readily available). BW 
prints are developed in the Model 153M developing 
machine, combined in a convenient stand with the 
printing unit. Moderately priced, the Model 2 Printer 
and 153M Developer increase your duplicating scope 
— provide a wider range of duplicating advantages. 
Mail the coupon for literature about this modern 
print-making method 


CHARLES BRUNING COMPANY, INC. 


Since 1897 


NEW YORK CHICAGO LOS ANGELES 


Atlanta Boston Detroit 
Kansas City Milwaukee Newark 
St. Louis San Francisco Seattle 
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CHARLES BRUNING COMPANY, INC. 

4710-22 Montrose Avenue, Chicago 41, Illinois 

Please send me complete information on your Model 2 
BW and Copyflex mtinuous Printer—and on other 
Bruning pas and developing machines for making 
Bruning Black and White Prints. 


Name......... 
Mouston 


Pittsburgh Company 


Street.. 


Cay...... 








@ Built by FAIRBANKS, MORSE & CO. 


ON THE JOB! 


Every revolution of the SSS Bearings on 
these 15 h.p., 1800 r.p.m., motors counts. No 
question about that. Otherwise, how would 
these motors work smoothly and continuously 
throughout a long, productive life in driving 
propeller type fans of pulp drying machines? 
With SSS!’ Bearings, the original air gap 
stays in place indefinitely . . . radial and thrust 
loads are absorbed easily ... maintenance 
costs stay down. What SOUS{P Bearings are 


doing on these motors, they can do on yours. 


5920 


StS INDUSTRIES, INC., PHILA. 34, PA. 


BALL AND ROLLER BEARINGS 
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Manufactured by impregnating a 
continuous fiber, soda-free 
Fiberglas Cloth, with a special 
high temperature Silicone Resin . . . 
~ VARTEX Silicone Fiberglas . . . 
in addition to its resistance to 
high sustained heat . . . has good 
dielectric strength, low power 
factor, high mechanical 
strength and exceptional low 
temperature flexibility. 


Varnished Cambric Cloth Varnished Fiberglos 

Varnished Cambric Tapes “Varslot’” Combination Slot Insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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Opens equipment for visibility. ..but closes it to dirt and moisture 


What goes on inside? Glass lets you see. 

With glass, exposure to the eye need not mean exposure to 
damaging dirt or moisture. 

In equipment for home, store or factory, glass performs a 
valuable service in providing a ready answer to important ques- 
tions: Is equipment working properly? What is happening to 
goods in processing? Is supply of raw materials still feeding in? 

The agile minds of today’s designers have found many ways 
to employ, singly or combined, the characteristics of glass... 
such as its high abrasion resistance... its non-porosity .. . its 
chemical and dimensional stability ...its high strength when 
tempered ...its weathering qualities...its great electrical 
resistance. 

Glass adds beauty, too, with a lustrous, smooth, hard surface 
that doesn’t need refinishing. 

This all adds up to the fact that glass is a mighty useful, 
mighty versatile material. If you are planning new equipment, 
appliances, processes or buildings, be sure to investigate what 
glass can do for you. We’d welcome an opportunity to discuss it 
with you. Libbey-Owens:Ford Glass Company, 56125 Nicholas 
Building, Toledo 3, Ohio. 


LIBBEY: OWENS - FORD 


Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won’t rot, 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape, 
plus— 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won’t absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— 


STRONG, tempered glass is stronger than 
some metals. A square foot, 14” thick 
withstands pressure of 60 lbs. per sq. in. 
and thermal shock of 466° F. Will not 


burn— 


ELECTRICAL INSULATOR of outstanding 
strength. 


Destructible7 Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
““Yes’’, you can be sure about glass, 


ELECTRICAL MANUFACTURING 
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Coutact Material 


LONGER LIFE...GREATLY IMPROVED CONTACT DROP 


A NEW Stackpole development comes as the 
first major Silver-Graphite Contact advancement 
since Silver-Graphite Contacts were pioneered 
years ago by Stackpole and Westinghouse engi- 
neers in collaboration. 

30% harder than conventional Silver - Graph- 
ite types, but with no change in the composi- 
tion of its ingredients, this new Stackpole 
material greatly prolongs contact life under 
short circuit conditions, assures far better con- 
tact drop, and improves wearing qualities 


STACKPOLE CARBON CO. 
ST. MARY’S, PA. 


EXPORT: Stackpole Carbon Co. 
254 W. 34th St., New York 1, N. Y., U.S. A. 


tremendously. Operating against a silver tung- 
sten contact on an actual circuit breaker appli- 
cation, the material has proved its ability to 
withstand up to 15,000 amperes under short 
circuit conditions! 

It is an ideal material for a wide variety of 
circuit breaker, contactor, and relay applica- 
tions. Composition ranges from 312% to 10% 
graphite to meet individual operating condi- 
tions, and the contacts can be produced in 
practically any required shapes or sizes. 


MOLDED METAL CONTACTS 


Silver-graphite . . . Silver-copper-graphite . . . Gold- graphite . . . Silver-nickel . . . Silver- molybdenum 


Silver-tungsten .. . Silver-nickel-molybdenum .. . Silver-nickel-tungsten and dozens of special alloys 
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Boost the Fertmmance 


OF YOUR EQUIPMENT 
with 


RAYTHEON VOLTAGE STABILIZERS 


aia PRECISION, accuracy and de- 
pendability of much electrical equip- 
ment are impaired by varying supply 
voltages. 

If varying power supply handicaps 
your equipment why not install 
magnetic-type RAYTHEON VOLTAGE 
STABILIZERS? Long-proved, job-rated, 
and designed to meet practically any 
installation need, they are boosting 
performance in a wide variety of elec- 
trical equipment in many useful 
applications. 

Get these principal operating 
advantages: 


Control of output voltage to within +2% 
of 115 or 230 V. 


Stabilization at any load within rated ca- 
pacities. 


Quick response. Stabilizes varying input 
voltage within 1/20 second. 


Entirely automatic. No adjustments. No 
moving parts. No maintenance. 


Read the unable day tn eur Qetletia For Radio e Television e Communications 
DL48-537. Write for your copy today. Radar e Motion Pictures Sound Recording 
Electronic Devices e Constant Speed Motors 
Production Machinery e Signal Systems 


X-ray Equipment e Testing and Laboratory 
RAY * 0 he Equipment. 


MANUFACTURING COMPANY 
WALTHAM 54, MASS. 
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Another Experiment-Noble in Purpose 


NOVEL -experiment affecting the en- 

tire national economy is being at- 
tempted by the present Administration. It 
is of vital concern to both management and 
labor as well as to the product development 
engineer who often has little interest in 
broad economics. This experiment in- 
volves the attempt to promote substantial 
increases in hourly wage rates of factory 
workers while keeping a firm grip on prices 
to avoid runaway inflation. 


The object is to maintain mass purchas- 
ing power and thus avoid a temporary re- 
cession before the expected postwar boom 
gets fully under way. In its broad objec- 
tives, the experiment is noble, but it has 
resulted in the early stages in an exasper- 
ating amount of headaches for the manu- 
facturer. 


Not waiting for the labor-management 
conference in Washington to set the broad 
pattern of collective bargaining and of 
management’s right to manage, organized 
labor laid its demands for a 30 per cent 
basic wage increase before the automotive 
and the steel industries, and less prominent 
groups. Out of control by higher boards 
of strategy, lesser labor leaders called 
strikes and locked out management from 
plants including those making vital me- 
chanical components like anti-friction 
bearings. 


No one doubts that wages will be upped. 
The question is how much and who will 
pay the bill. Walter Reuther of the United 
Automobile Workers, for instance, tells 
General Motors to take the difference out 
of its wartime profits and reserves, while 


OPA’s Chester Bowles says take it out of 
the automobile dealers’ commission. 


In radio manufacturing the OPA atti- 
tude is much the same. The latest regula- 
tions allow radio manufacturers to raise 
their wholesale prices from 10% to 15 per 
cent, depending upon the price class, while 
retail prices of radios will be held substan- 
tially at 1942 levels. Meanwhile the arti- 
ficial shortage of components has been re- 
lieved to a great extent by final OPA al- 
lowances for price increases ranging from 
9.5 per cent for fixed and variable resistors, 
for example, to 26.3 per cent for radio fre- 
quency coils. This move has resulted in 
a squeeze, in turn, on the radio manufac- 
turer. 


This situation presents a challenge to the 
design and the production engineer, 
brought closer together by their common 
problem. Somehow, manufacturing costs 
must be reduced. The designer’s problem 
is to accomplish this while still maintain- 
ing quality. Substitute materials are not 
the sole answer. Often, the newer, special 
materials are more expensive. But new 
materials plus new manufacturing tech- 
niques, plus more efficient use of smaller 
quantities of these new: materials, spell in 
the end lower manufacturing costs. 


When materials are freer, production 
changeovers completed, strikes settled and 
pentup demand, backed by record savings, 
unleashed, volume alone should offset 
higher wage rates and permit industry to 
operate at a profitable level. At least that 
is the theory of present Administration 
thinking. Time alone will tell if the ex- 
periment will work. 


















































Some Critical Features of Certain 





Coffee-Making Appliances 


* An experienced designer of these devices discusses their function, their 
historical development and some of the lessons that have been learned about 


design and construction; methods of measuring coffee strength are also reviewed. 


GEORGE C. HEINRICH 


Chief Engineer 


NASMUCH as the beverage, the brewing of which 
this article deals with, depends first upon the 
roasted coffee bean, a few facts about this impor- 

tant plant product are probably in order. For instance, 
a very considerable amount of research has been con- 
ducted on this coffee-plant seed, relative to its chemical 
niake-up after roasting. These researches were carried 
on largely with a view to obtaining patents in the man- 
ufacture of artificial coffee powders or beverages and 
patents were actually granted to certain European chem- 
ists. Some of these research findings were important. 
In particular, it was found that some ingredients were 
so volatile that solid CO, and even liquid air had to be 
used as condensing agents to trap them. This high vol- 
atility of flavor and aromatic components has an impor- 
tant bearing on methods of brewing coffee and will be 
mentioned again. Approximately sixty separate and 
distinct compounds, mostly organic, have been isolated 
trom the roasted bean: 

As soon as green coffee beans have been roasted an 
important occurrence takes place. Carbon dioxide gas, 
which forms in the bean during roasting, begins to es- 
cape at pressures which have been observed to be of 
the order of 470 mm of mercury after 19 to 21 days.? 


Freshness curve 


“Sta/eness curve 














Fig. 1—Relation between loss of gas from roasted 


coffee and freshness as tested by taste comparison. 
Courtesy of “Food Industries,” Sept. 1930. 
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The rate of escape of COz is important since, with the 
help of professional “tasters,” it has been determined 
that the percentage loss of flavor parallels fairly closely 
the percentage loss of CO, gas from day to day. At 
about the 9th day, the percentage of CO» remaining is 
around 11, and at this time another phenomenon be- 
gins; that of incipient staleness or rancidity. In other 
words, as the internal pressure of the COg gas decreases 
tc low pressures, atmospheric oxygen begins to make 
itself felt, and since roasted coffee contains a fairly high 
per cent of unsaturated oils or fats, it fast becomes an 
easy prey to oxygen and a very definite rancid taste 
develops. After about the 19th day, no further rancid- 
ity develops. The progress of these phenomena are best 
shown in Fig. 1. 

Some very definite conclusions can be drawn from 
this. The method of packaging is seen to be important. 
Carrying the foregoing tests a little further, it has been 
shown that ground coffee, placed in anything but a per- 
fectly sealed container, loses flavor or freshness almost 
exactly as fast as if it were placed in an open dish. 
Since a sealed metal can has been known to burst with 
2 content of freshly ground coffee, obviously an evacu- 
ated sealed metal can may be thought of as having at 
least the advantage of containing only 10 per cent as 
much oxygen in contact with the coffee as in the case 
of unsealed packages. This low oxygen content, of 
course, results in very small degrees of staleness no mat- 
ter how long the evacuated can stands. 

Given any blend and grind of coffee, the two most 
important factors in the brewing of a good beverage are 
temperature and time. Since the volatility of the Javor 
and aroma factors are high, temperatures during and 
after brewing, and time during and after brewing (be- 
fore serving) should always be a minimum. It is pretty 
generally agreed that the temperature of the water con- 
tacting the coffee should not be higher than 203 F. 
Another important factor in the making of uniformly 
strong coffee is the grind. The author has sifted many 
brands of “drip grind” and “percolator grind” coffee 
and found that the percentages passing through various 
sieves varies tremendously. Obviously a greater at- 
tempt at standardization of grinds should be made. 

One of the oldest and still one of the most popular 
inethods of making coffee beverage is by means of the 
percolator. Only two methods are older. The first was 
the coffee-in-boiling-water method where the addition 
of an egg or pouring through a strainer was necessary 
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to obtain some measure of clarity. The second was the 
so-called French pot or what is now popularly called 
the French drip method. These two oldest methods 
were first used between 1870 and 1880. The name 
“percolator” is really a misnomer, since the only true 
rercolator is an old (but still used) druggist’s tool for 
extracting the active ingredients from drugs and herbal 
plants. It is simply a slightly conically shaped glass 
container about 12 inches long with the lower end ter- 
minating in a small tubular-shaped orifice for corking. 
It is to be supposed that the term came to be used for 
the popular coffee-making device because the water, or 
extractant, was pumped upward and into the coffee bas- 
ket in which reposed the coffee grounds to be extracted. 
Since the water remained for at least a few minutes in 
contact with the coffee, the term “percolator’”’ probably 
thus came into being. 

Two general types of coffee percolators exist today. 
One is the hot water type in which a large bell-shaped 
pump or valve is used. This type of pump does not be- 
gin to operate until the main body of water is almost 
boiling and the whole extraction takes place at or near 
the boiling point of water. The other type employs a 
much more efficient pump which in most cases starts to 
pump water at a temperature of 140 F within one or 
two minutes of starting and has extracted a good 
strength of coffee before a water temperature of 200 F 
is reached. 

This last mentioned type has undergone extensive 
changes both as regards styling and electrical heating 
methods since the first electrical percolators were made 
in the very early 1900’s. Fig. 2 shows the trend in styl- 
ing from the earliest models to the most modern. The 
earlier types of electrical heating units were rather 
large, clumsy-looking assemblies built without too much 
regard for efficiency or design of body shape. Such a 
ne can be seen in Fig. 3 in an assembly break-down. 

‘efore many years, however, heating unit shape gave 
way to the demand for more slender styling of percola- 
tor bodies and the result was a much smaller, less ex- 
ensive, much more efficient heater such as is shown in 
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Fig. 2—Development of design styl- 
ing in coffee percolators from the 
early 1900's to 1945. 


Fig. 4. For such an element a grade of mica that has 
clarity, heat resistance and flexibility must be used. 
With such mica and resistance ribbon of the Chromel 
A type, a long life of satisfactory performance is as- 
sured. An input of from 325 to 350 watts is sufficient 
for a heating element of this type, whereas the older 
type consumed 400 to 425 watts of energy for a similar 
performance. 
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Fig. 4—Components of 
electric heater for a 
modern _ percolator. 
Strips of mica are clear 


and flexible. 


Fig. 3—Early sorm of 
percolator heater with 
component parts. Disks 
adjacent to the ele- 
ment are mica. 





Changes in valves or pumps from the early days has 
likewise been fairly radical; the tendencies here also 
being toward simplicity for cost saving and pumping 
efficiency. A series of pumps from the first to the pres- 
ent is shown in Fig. 5. One of the most important prob- 
lems to cope with in pumps of this type is maintenance 
of good seating between pump and heater well to mini- 
mize pressure leaks in the early stages of percolation. 

From time to time considerable criticism has been 
heard regarding the percolator’s ability to extract a 
really good cup of coffee. If certain rules that hold for 
any type of coffee maker are observed, most excellent 
cotfee can be easily made in a percolator. One must 
start with finely ground, fresh coffee in any case. The 
percolator should be started with cold water and allowed 
to operate until just before the pumping becomes very 
rapid or continuous. In this way, even if the device 
has no automatic cut-off, the fairly critical temperature 
of 203 F will not have been exceeded. A set of curves 
in Fig. 6 shows simultaneous temperatures of water in 
the heater well and water in contact with the coffee in 
the coffee basket. 


AUTOMATIC CUT-OFFS 


Most percolators that have an automatic cut-off also 
have some sort of a “stand-by” low-wattage unit that 
cuts in when the main heater cuts off. The average 
‘temperature that the brewed coffee reaches in these 
“stand-by” units is 190 F. This is about the minimum 
serving temperature, since, by the time the coffee is 
poured, and cream and sugar added, this 190 F has 
dropped to 138 F which is the minimum average drink- 
ing temperature. However, should the brewed coffee 


remain at 190 F for as long as 20 minutes, no connois- 
seur of coffee is needed to detect the loss of aroma and 
flavor. 

The glass vacuum-type coffee maker ‘has been on the 
market for about 25 years although the models furnished 
with electrically heated stoves are more recent combina- 
tions. 


Still more recently, in the endeavor to get away 
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Fig. 5—Development of the percolator pump from the 
earliest at the left to a modern product at the right. 





from the inconveniences of frequent glass breakages, at 
least two manufacturers have developed all-metal, fully 
automatic, vacuum-type coffee makers. All vacuum 
type coffee makers can make excellent beverage coffee 
with little attention. However, unless pains are taken 
to see that the water in the lower container is really hot 
before it rises to the upper container, nearly twice the 
amount of ground coffee has to be used to obtain a 
brew of a given strength. This is due to the low ex- 
tracting temperature of the water that reaches the up- 
per container after having started with cold water in 
the lower container. The factor of coffee economy is 
thus seen to enter here so far as glass coffee makers 
are concerned. 

It was shown by the author many years ago that most 
excellent coffee could be made with cold water, pro- 
vided that time was not an objectionable factor. Just 
prior to the war such an appliance appeared on the mar- 
ket. It was non-electrical and contained no moving 
parts. The idea was to extract concentrated coffee bev- 
erage in quantity (1 to 2 quarts) with cold water over a 
period of 12 hours or so, place the extracted beverage 
in the refrigerator until the user was ready to dilute, 
heat, and serve. Such coffee keeps perfectly for many 
days in the dark, cold refrigerator, and contains a mini- 
mum of undesirables. 

One of the major problems that has always faced the 
manufacturer of metal coffee makers is the selection of 
the most suitable metal to line the inside of the body of 
this particular appliance. There are two factors which 
influence the maker of high grade merchandise in mak- 
ing his selection. The first and most important of these 
is the ability of the metallic lining to “stand up” over a 
period of years, not only against the solvent action of 
coffee beverage but also against the action of soap clean- 
ers containing abrasives, steel wool, and the like, fre- 
cuently applied by the housewife or maid. The second 
factor is, of course, appearance considered not only from 
the standpoint of the sales counter but also the metal’s 
ability to look well, say, a year after purchase. 

The first protective metallic lining to be used in per- 
colators was tin. It was not electrodeposited but was 
made to cover the basis metal by the process known as 
“wipe-tinning.” This was done by actually slushing and 
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iping molten pure tin on the inside of the copper per- 
colator body, resulting in a more or less uniform but 
very heavy coat of pure tin. A lining of this type was 
fairly satisfactory. Tin is silvery white in color and is 
ot easily stained by coffee. However, it is soft, and to 
produce a lining that will endure cleaning with abra- 
sives over a reasonably long period of time, it must be 
a heavy coat, Tin is expensive, as is the time necessary 
to produce a fairly heavy coat either by wiping or by 
electrodeposition. Besides, tin is now known to be 
fairly soluble in coffee as compared with some other 
metals. 

It is probably a fact that every manufacturer of hol- 
low ware container for foods or beverages has tried, at 
least experimentally, a nickel-plate lining. It did not 
take long, however, to discover how easily nickel is 
stained and how soluble it is in coffee beverage. Nickel 
plate is roughly five times as soluble in coffee as is tin. 

Electroplated silver as a protective lining over nickel 
plate was used to quite some extent a few years ago. 
There never was any question about its appearance. For 
whiteness it is unsurpassed. After some use, however, 
frequent cleaning was necessary to keep it white with 
the result that it soon wore through, being a soft metal. 
Its solubility in coffee is not high, but for economy’s 
sake too heavy a coat cannot be tolerated. 

Shortly before the war chromium plating the inside of 
percolators was experimented with; that is, chromium 
plating over the nickel-plated basis metal. It was not 
easy at first to obtain a wholly and uniformly bright 
chromium lining and it had to be just that because dull 
spots could not be buffed out. After some research a 
highly special and precisely built plating rack was suc- 
cessfully developed for inside plating with uniform 
brightness. Metallic chromium, as is quite well known, 


Temperature , F 

















Time, minutes 





Fig. 6—Simultaneous temperatures of water in the 
well and in the coffee basket, showing how the initial 
difference is gradually reduced as percolation proceeds. 
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Fig. 7—Interior of a percolator after use with water 

carrying calcium and other salts in solution. Body of 

percolator has been cut off near the bottom to facilitate 
a view of the central well. 


has many unusual characteristics. Once a bright elec- 
trodeposit has been obtained its color or brightness does 
not change. It is non-tarnishable; its hardness ap- 
proaches that of the diamond and it is less soluble in 
coffee than any of the heretofore-mentioned metals. 
Chromium takes on a highly passive film almost as soon 
as it is exposed to air and it is from this that it derives 
its self-protection. When a chromium-plated lining in 
a coffee percolator fails, it is generally due to faulty 
electroplating technique. It is considered by many to be 
the ideal metal for the protection of the inside of a 
metal coffeemaker. 


PERCOLATOR PUMPS 


Valve tubes, or pumps as used in percolators have for 
many years been made of aluminum by nearly all manu- 
facturers. The ease of handling and fabricating this 
metal whether it be tubing, sheet metal or castings as 
well as the fact that it did not have to be plated, made 
it economical to use. At first, these valves did consist 
of an assembly of unannealed tubing, annealed sheet, 
and die cast aluminum. A great deal of corrosion was 
noticed on valves that had been in the field for a while, 
especially those that had been allowed to stand for sev- 
eral hours in whatever coffee was left in the percolator 
after a serving. Most of the pitting (and it was severe) 
occurred near the junction of the tubing and the cast 
part of the valve. The aluminum tube suffered the 
worst pitting, and the die cast valve plug not nearly as 
much. After some study it was decided to use nothing 
but annealed tubing and sheet metal instead of cast 
aluminum, the metal in each part to be as nearly the 
same analysis as possible. This cut down the tendency 

(Continued on page 198) 
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Magnesium-Copper 


AGNESIUM-COPPER SULPHIDE recti- 
M fiers are of the well-known all-metal dry disk 

type, in which the valve, or rectifying action 
occurs at the junction interface between the magnesium 
and the copper sulphide. This interface consists of a 
complex film composed mainly of magnesium and cu- 
prous sulphides formed by an electro-chemical process, 
Fig. 1. When the couple is connected in an electrical 
circuit and the copper sulphide disk made positive with 
respect to the magnesium disk, current will flow readily 
with little drop across the rectifying elements. When 
the copper sulphide disk is negative with respect to the 
magnesium disk, little current will flow, and a voltage 
referred to as the blocking or inverse voltage can be 
measured across the rectifying elements. 

The ratio of forward and reverse resistance depends 
upon the applied voltage. In the conducting direction 
the junction possesses a very marked non-linear resist- 
ance which prevents the flow of current until the applied 
potential exceeds approximately 0.4 volt. At this point 
the resistance decreases sharply and is very small for 
higher voltage values. This threshold voltage must be 
maintained throughout the conducting period of opera- 
tion, and represents the major loss of energy in the 
conducting direction since the electrode elements are 


For other data on rectifiers the reader is referred to the following 
articles which heave appeared in ELEectricaL MANUFACTURING: “Which 
Rectifier for Your DC-Operated Product?”, February 1942; “Electronic 
Rectifiers Supply DC for Many Within-the-Product Needs”, April 1943; 
“Metal Rectifers Offer Flexible Power Supply”, September 1943; “‘When 
Products Need Custom-Built Power”, January 1945, and ‘Electronic 
Voltage Stabilization for High Current Rectifiers,” November 1945, 


COUPLE BEFORE FORMING 
(EXAGGERATED) 


COUPLE 
AFTER FORMING 


“ 


INSULATING 
ee 

Fig. 1—Sectional view of a magnesium-copper sul- 
phide junction, showing in greatly exaggerated form 
the couple formed by an electro-chemical process. 
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* Operating characteristics of the magnesium. 

copper sulphide type of dry disk rectifier are 

described and engineering design factors of- 

fered the electrical designer for use in pre- 
paring his complete product. 


R. O. WHITESELL 


Director of Research, Rectifier Division 
P. R. Mallory & Company, Inc. 


relatively good conductors. In the blocking direction 
the resistance decreases non-lineally with applied volt- 
age up to the peak voltage rating of the junction where 
breakdown occurs. 

The size of the active rectifying surface in any par- 
ticular junction is limited by manufacturing considera- 
tions which are mainly mechanical in nature. The elec- 
trode elements require processing treatments that limit 
the practical junction diameters to approximately 2 in. 
maximum and % in. minimum. The heavy duty rec- 
tifier always employs one or more of the large size 
disks, and requires forced draft ventilation. 

In order to use the dry disk rectifier commercially, 
it is almost always necessary to use a number of in- 
dividual junctions in a series, parallel, or series-parallel 
arrangement to provide the required voltage and cur- 
rent values. This is accomplished by assembling a 


Fig. 2—Cutaway view of heavy duty magnesium- 
copper sulphide rectifier 
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number of junctions on a stud or bolt passing through 
the junction center. The assembly also contains radiat- 
ing fins, terminal plates, non-polarizing disks, spacer 
washers, insulators, end washers, spring washers and 
lock nuts. The length of the assembly is limited in most 
instances to approximately 40 junctions. Paralleling of 
junctions may be done on common radiating and ter- 
minal plates, or separate assemblies may be paralleled 
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externally. A common type of rectifier assembly is 
illustrated in Fig. 2. This particular unit measures 
5 in. over the outside (positive) terminal plates, is 
45% in. tall, 31%4 in. deep, weighs 734 lb and will pro- 
vide 8.0 volts at 75 amperes continuously when work- 
ing into a resistive load. 

The various circuits and components commonly as- 
sociated with static rectifying devices each have prop- 
erties which may often be adapted for particular effects 
by the electrical designer. There are, however, many 
factors which must be considered in the proper design of 
a rectified a-c power unit, some of which are evident 
only after careful observation. Many of the factors most 
likely to be encountered in design engineering are out- 
lined below, along with recommended methods of ap- 
plying them to the characteristics of the magnesium- 
copper sulphide rectifier. 


DESIGN OF RECTIFIER POWER SUPPLY 


The direct current obtained from rectified alternating 
current is not the same type of current supplied by a 
generator or battery system. Rather, it is a pulsating 
direct current, or a direct current with an alternating 
current ripple. 

The intensity of the alternating current component 
is dependent upon the type of transformer-rectifier 
circuit used, the simplest of which is the single-phase, 
half-wave circuit shown in Fig. 3. It is easily ascer- 
tained that during one half of the a-c cycle a large 
current will flow, but on the other half cycle, a rela- 
tively small current will flow. This fact, of course, is 
due to the asymmetric conducting characteristics of the 
rectifying junction. On the conducting half cycle, the 
impedance to the current flow is the load resistance 
and the voltage drop through the rectifier ; on the block- 
ing half cycle, the impedance to the current flow is the 
load resistance and the junction resistance. This re- 
sults in rectification of only one side of the a-c input 
wave, and produces a ripple in the direct current cir- 
cuit equal to the a-c frequency. Single-phase, half- 
wave circuits are not recommended for general appli- 
cations requiring large d-c currents. 

The most efficient and satisfactory current for single 
phase operation is the full-wave bridge circuit, Fig. 4, 
which utilizes both halves of the a-c source, produces 
a ripple double the fundamental power line frequency, 
and requires the individual junctions to block only the 
same voltage as the forward voltage. In this arrange- 
ment, current passes from one end of the transformer 
winding through one section of the rectifier, through 
the load, through another section of the rectifier and 
back to the-negative side of the transformer. There is, 
therefore, the equivalent of two sections of the rectifier 
in series conducting the flow of current, and two sec- 
tions in parallel blocking the instantaneous voltage. 

Since the voltage and current are each active on both 
halves of the sine wave, their rms values are equal, and 
may be found by taking the square root of two times 
the mean square values integrated between zero and 
x degrees. The mean voltage across the load is there- 
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Sulphide Rectifier Design Factors 
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Fig. 3—Single-phase, half-wave rectifier circuit. 
It is not recommended for general applications 
requiring large d-c current. 


Fig. 4—The single-phase, full-wave bridge cir- 
cuit utilizes both halves of the a-c source. 
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Fig. 5—Three forms of three-phase rectifier cir- 
cuits. (Top) The half-wave circuit is rather 
impractical and hence seldom used. Full-wave 
bridge circuits, either wye or delta connected, 
are shown in the middle and in lower views. 





fore equal to the mean applied a-c voltage less the mean 
voltage drop in the conducting direction through two 
sections of the rectifier bridge, and the mean current 
flowing through the load is equal to the mean current 
in either conducting section of the rectifier. 

Polyphase circuits are always recommended for heavy 
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Characteristics of Various Magnesium-Copper 
Sulphide Rectifier Circuits 


Single Single Three Three 
Phase Phase Phase Phase 


| Half Wave} F ull Wave | Half Wave! Full Wave 


etna! 0 707 | 2.06 1 654 
E-dc, avg. 0.318 0.636 0.825 0.955 
I-dc, avg. 0.318 0.636 | 0.825 0.955 
Maximum voltage 0.45 0.905 1.165 1.35 
Ratio E-dc/E-ac 
Maximum current 0.636 0.905 Ley 1.225 
Ratio I-dc/I-ac 

Maximum D-C 40.5 81.1 96 .3 99.8 


Efficiency, per cent 
Theoretical ripple, 
per cent 


> 
+ 
~ 


121.0 48.2 18.: 





duty applications. Two-phase bridges, both half wave 
and full wave are sometimes required, but will not be 
discussed here because of their infrequent occurrence. 
The most popular form is the three-phase circuit, 
either half wave, or full wave, Fig. 5. The half-wave 
circuit is rather impractical and inefficient because the 
transformer secondary must be “Wye” connected, the 
inverse voltage applied to the rectifier junctions is 1.73 
times the forward voltage, and the ripple appearing in 
the d-c output is only three times the fundamental power 
line frequency. 

In a full-wave circuit, on the other hand, the d-c 
output ripple has a frequency six times the fundamental 
power line frequency; the ripple voltage is reduced 
to only 10-15 per cent of the mean d-c voltage; the in- 
verse voltage per junction is the same as the conducting 
voltage; and an increase in efficiency is obtained be- 
cause the output voltages overlap, causing an increase 
in the value of the average voltage. The overlapping 
voltage characteristic causes current to flow in each 
phase for less than one-half cycle, and thus gains some 
efficiency due to the higher average current density. 
This phenomenon can be attributed to the non-linear 
conducting resistance of the junction which was outlined 
previously. 

Another factor borne of the overlapping voltage 
characteristic is the slight variation in the limits of in- 
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Fig. 7—Effect of a condenser in shunt with d-c ter- 
minals of single-phase, full-wave bridge rectifier. 


108 

























tegration when calculating theoretical power consum)- 
tion. In ordinary. power equipment, the a-c power is 
equal to 1.73 E I cos 9, where E and J are the maxi- 
mum values of the phase volts and line current respe: 

tively, and 9 is the phase angle between the current ani 
voltage. In the rectifier application, however, the phas: 

are interconnected to the same load, thus allowing cu: 

rent to flow only in the phase whose voltage is highe 

than that of any other phase. This necessarily sets uy 
different limits of integration, and results in a value o! 
1.65 instead of 1.73 for the multiplying factor. There- 
fore the power input to a three-phase rectifier is the 
product of line current and line voltage multiplied by 
165. 

Some of the more important characteristics of the 
various rectifier circuits commonly encountered in the 
design of electrical equipment, are listed in the accom- 
panying table. 


TYPE OF LOAD 


Because of the a-c component of the rectified wave 
form, the d-c output voltage, as measured by a D’Ar- 
sonval type of meter, is affected by the type of load di- 
rectly connected to the d-c terminals of the rectifier. The 
smoother the d-c output and the smaller the percentage 
of ripple, the less will be the change in d-c output volt- 
age under different types of load. D-c voltage changes, 
therefore, will be greatest for single-phase rectifiers. In 
three-phase rectification the ripple is low enough to 
make output voltage changes with type of load negligible 
for most applications (Fig. 6). The following para- 
graphs dealing with specific types of loads will there- 
fore be limited to single-phase rectifiers. 

Resistive Load: A resistive load is any load that 
does not contain a battery, appreciable inductance, or 
appreciable capacitance. Examples are electrolytic and 
electro-chemical processes, arcs of all types, incandes- 
cent lamps, etc., which are operated directly from the 
terminals of the rectifier. Resistive load voltage ratio 
curves are shown in Fig. 6. 

Inductive Load: Because of the back voltage (back 
emf) created by inductance, the d-c output voltage of 
a single-phase, full-wave rectifier operating into an in- 
ductive load will be less than the d-c voltage of the same 
rectifier with the same a-c applied voltage operating 
into a resistive load. 

Examples of inductive load are magnets, solenoids, 
relay coils, magnetic devices of all types, saturating 
reactors, choke input filters, d-c motors, etc. Some 
types of so-called inductive load, such as relays, etc., 
will cause only a slight reduction in d-c voltage because 
of a poor iron circuit and the consequent small induc- 
tance. The inductive load curve shown in Fig. 6 is 
based on a load of an inductance large enough to cause 
the maximum ‘reduction in d-c output voltage over a 
resistive load. 

Capacitive Load: Capacitors shunted directly across 
the terminals of the rectifier are used infrequently in 
heavy current applications except for highly intermittent 
operation. The principal type of capacitive load con- 
sisting of condensers is the condenser input filter circuit 
outlined in the section under “Filtering” which follows. 
Because of the reservoir action of a capacitor, the d-c 
output voltage of a single-phase, full-wave rectifier op- 
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Fig. 6—The relationship of a-c input voltages to d-c output voltages for four types of loads. The lower right-hand 
chart is for any type of load on a three-phase, full-wave bridge. 


erating into a capacitive load will be greater than the 
d-c output voltage of the same rectifier with the same 
a-c applied voltage operating into a resistive load. 

The d-c output of a rectifier containing both an induc- 
tance and capacitance shunted directly across the d-c 
terminals of the rectifier is usually considered a capaci- 
tive load, because the size of the capacitor is usually 
sufficient to increase the d-c voltage over the tendency 
of the inductive load to decrease the d-c voltage. 
Capacitive load curves are shown in Fig. 6, and Fig. 7 
shows the effect of a condenser in shunt with the d-c 
terminals of a single-phase, full-wave bridge rectifier. 
This curve may also be used for determining the mini- 
mum capaeity permissible for filtering a specific d-c 
ampere output. 

Filtering: Most heavy duty rectifier applications 
require no filtering ; however, filtering may be required 

r such uses as tube filament power supplies, exciter 
lamp power supplies, battery eliminators, etc. In this 
event, a choke input filter should always be specified. 
Condensers shunted across rectifiers of high capacity 
will not withstand this severe service because of the 
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high ripple current, and will soon have to be replaced 
due to drop in output voltage. A condenser, however, 
may be used across the load on choke input systems 
for supplying additional filtering at this point, because 
the choke will remove enough ripple to allow the con- 
denser to perform continuously. Condensers used for 
this service are invariably of the dry electrolytic type. 

The inductance and d-c drop in the choke will neces- 
sarily have to be suited to the given application. How- 
ever, the following minimum value of choke inductance 
will usually give satisfactory vesults: 





Output current 


Choke inductance 





1 ampere direct current 0 


5 =o henry 

10 ampere direct current 0.05 henr 
20 ampere direct current 0.025 henry 
50 ampere direct current 0.010 henry 
100 ampere direct current 0.005 henry 





Battery Load: Because of the more or less constant 
voltage of a battery, and its high effective capacity and 
(Continued on page 190) 
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Driving and Controlling Machines 
with Hydraulic Equipment 


* In this continuation of a discussion begun last month, the var- 
ious types of valves used in hydraulic circuits are described; and 
actuators or motors, accumulators and other auxiliaries are reviewed 


draulic actuating and control systems were set 

forth, with a brief survey of the various kinds of 
pumps used for supplying the pressure. Here the dis- 
cussion is resumed with a look at valves for controlling 
the movement of the fluid. 

Valves can be classified by the function which they 
perform or by the type of construction employed. 
Valves are used to select and control direction and speed 
of motion of the mechanism, and to control pressure 
and volume flow of the fluid. Also, special valves are 
used for specific functions. The selector valve truly is 
the nerve center of the hydraulic control system be- 
cause it is the unit that controls the desired functions. 
It can be operated manually, mechanically by means of 
linkages or stops, electrically by solenoids or motors 
wired to limit switches or contactors, hydraulically with 
pilot or servo valves which in turn are operated by any 
of the myriad methods, or pneumatically. In fact the 
selector valve is the unit that introduces the control into 


[ THE November issue the basic principles of hy- 


Feed and 


traverse valve 


overload 
valve 


the hydraulic control system and, working with all the 
other necessary elements, accomplishes the desired 
functions. 

The selector valves may be plug cock, rotary disk, 
slide, or poppet valves. The plug cock valve consists 
of a tapered plug mounted in a conical bore. The valve 
is opened by withdrawing the plug from its seat per- 
mitting the fluid to flow between the two surfaces. 
Since the valve is closed against the fluid pressure the 
force holding it closed must be greater than that ex- 
erted by the fluid. Also the tapered plug tends to bind 
in the conical seat so that the valve requires enormous 
handle loads to operate it. The wedging action of the 
plug valve is overcome by the rotary disk valve which 
consists of a disk seating on a flat surface. The engag- 
ing surface of this valve must be large and optically flat 
to eliminate leakage and it, too, must be held closed 
against the fluid pressure. Therefore the force needed 
to overcome the friction between the two surfaces and 
the fluid pressure combine to cause high handle loads 
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W 


Foot mounted 
cylinder 


----Feed contro/ 
assembly 


Hydraulic actuating circuit as built into a Barnes multiple drill for automatic operation. The 5-hp piston pump 
provides an adjustable feed rate for the sliding head of ¥4 to 20 in. per min and makes available a thrust of 20 
tons—sufficient for even the heaviest drilling operation; the gear pump traverses the head at 200 in. per min. 
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Rear view of the panel shown at the 
right. This side, with all piping in- 
stalled and tested, sets into the oil res- 
ervoir space in the machine base. 
Courtesy of John S. Barnes Corporation. 


tor this valve also. One manufacturer has reduced the 
frictional load by introducing a sealing ring held by 
spring or fluid pressure which permits the use of line 
contact between the valve and its seat, thereby reducing 
the handle load. Another disadvantage of the plug 
cock and rotary disk valves is that they depend on the 
hydraulic fluid for lubrication. However, their rugged- 
ness and simplicity often offset the disadvantages, par- 
ticularly where the handle load is not objectionable. 

Slide valves often are used for selector valves be- 
cause little force is required for their operation. They 
consist of a plunger or slide mounted in a housing and 
the slide can be moved manually, thereby controlling 
the flow of the hydraulic fluid. The housing can have 
any number of ports giving a multiplicity of functions 
which can be performed by the valve. It can be a sim- 
ple stop valve with two ports capable of starting or 
stopping the fluid flow; a reversing or four-way valve 
which can reverse the direction of flow; pilot valve to 
control another valve operating at a higher fluid pres- 
sure or requiring greater force for operation; throttle 
or dwell valve to slow or delay motion by throttling 
the fluid flow; or sequence valve to delay one motion 
until another has been completed. 

The poppet valve is even more versatile than the slide 
valve. Slide valves have some leakage so that poppet 
valves must be used where this leakage cannot be toler- 
ated. The poppet valve consists of a precision ball or 
cone held on a seat usually by means of spring pressure 
greater than the hydraulic pressure. The ball or cone 
must be guided to prevent vibration or chatter on open- 
ing and closing which destroys the seat quickly and is 
noisy. If the area of the seat is maintained small, line 
contact between the ball and the seat is obtained, pro- 
ducing quick closing but rapid wear. A wide seat lasts 
longer because area instead of line contact is obtained 
but the closing is slower. An exception is a ball engag- 
ing a tapered seat combining line contact with slow 
closing. The poppet valve is used as a control valve 
with low handle loads by balancing the spring load 
against the hydraulic fluid pressure. Accurate, leak- 
proof, control of almost any function can be obtained 
by grouping the poppet valves and operating them from 
a cam shaft. 
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A specially designed hydraulic panel, with pump, 

valves, controls, filter, etc., all in place; only the at- 

tachment of motor and cylinder connections is required 

to complete the assembly for controlling the operation 
_of a machine tool. 


The poppet valve also finds an important application 
as relief valves which limit the pressure of the system. 
When the pressure builds up to an unsafe value the 
hydraulic pressure opens the valve against the spring 
pressure by-passing the fluid to the reservoir. Origi- 
nally spring-loaded poppet valves were used but these 
chattered on opening and closing, destroying them- 
selves, and were noisy. The control of cracking pres- 
sure, full-flow pressure, and shut-off pressure with such 
valves was poor. Accurate springs and carefully de- 
signed poppets have overcome these objections so that 
the poppet valve now furnishes the simplest type of 
relief valve. Slide relief valves, opened by a piston when 
dangerous pressures are reached, also are available. 
These do not have the tendency to chatter found in the 
poppet valves but leakage when in the closed position 
always is experienced with them. 

Even a perfectly designed relief valve can be used 
for only short periods in an emergency because the 
energy stored in the hydraulic fluid is expended at the 
valve, overcoming the spring pressure tending to hold 
the valve in the closed position. This energy appears 
in the form of heat which will destroy the critical parts 
of the hydraulic system in a relatively short time. There- 
fore the pressure of the hydraulic system is maintained 
by pressure regulating or unloader valves. These valves 
operate when the pressure of the system builds up to 
their setting, by-passing the fluid back to the reservoir 
without resistance to its flow. Hence heat is not gener- 
ated at the valve so that it can function indefinitely. 
Check valves are another type which are necessary in 
hydraulic control systems. Since the flow in hydraulic 
systems tends to equalize pressures there would be back 
flow from a heavily loaded cylinder which had com- 
pleted its stroke to a lightly loaded one if special pre- 
cautions were not taken. Therefore the check valve, 
which will permit flow in one direction only, is used to 
prevent interflow between valves. 

Special types of valves such as metering valves, flow- 
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Selector valve, a hydraulic auxiliary which corresponds 
to an electrical switch. Courtesy of Electrol, Inc. 


control valves, time-delay valves, and shuttle valves also 
are available. ‘he metering valve limits the flow of the 
fluid to the operating mechanism to produce a cushion- 
ing effect on the piston at the end of the stroke or to 
produce a delay action. The flow-control or restrictor 
valve is used to maintain a constant rate of fluid flow in 
It is used to control the piston movement so 
that its travel is independent of the fluid pressure, fluid 
viscosity, or variations in load. Such a valve is required 
on machine tools to prevent the tool from jumping 
ahead at the instant it breaks through the work, reduc- 
ing the load on the actuating cylinder. Time-delay 
valves, as the name implies, introduce a time delay be- 
tween the actuation of the control valve and the motion 
of the cylinder. The shuttle valve is a direct outgrowth 
of the military requirements for dependability of hy- 
draulics and, to date, has not been used in industrial 
systems. It consists -of a center outlet and an inlet at 
each end of a housing in which is mounted a slide. The 
pressure side of the hydraulic system is connected to 
ene end and a source of high-pressure gas, usually car- 
bon dioxide, to the other. The center outlet is con- 
nected to the low-pressure side of the system. In case 
of failure the hydraulic system can be cut off and the 
equipment operated with high-pressure gas by moving 


a system. 


the slide in the shuttle valve. This added safety factor 
of the hydraulic system may open fields which formerly 
were closed to hydraulic controls because of the danger 
of a line breaking 


~~ 


rendering the system inoperative. 


TUBING AND PIPING 


In determining the pressure drop and power loss in 
hydraulic tubing not only must the length of the straight 
tubing be known but also the effect of the bends and 
The effect of the bends and fit- 
tings can be introduced most conveniently by converting 
them to an equivalent length of straight pipe. For such 
calculations an elbow or right angle bend can be as- 


fittings be considered. 


sumed equal to a straight pipe 30 times as long as the 
pipe diameter; large radius turns, from 5 to 20 times 
the pipe diameter plus the actual length of the pipe in 
the turn; reducers, outlets or any other change of area, 
twice the pipe diameter. 

If the pressure drop is the limiting factor in the de- 
sign of the hydraulic system the pipe size is determined 
hy dividing the total permissible drop by the equivalent 
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Selector valves which control the flow of hydraulic 
fluid into the actuating cylinder. 


length of tubing to obtain the drop per foot and then 
selecting the pipe size from the graph in Fig. 1. Hav- 
ing selected the pipe size the power loss is obtained 
from Fig. 2. Often it is necessary to increase the pipe 
size because the velocity of the fluid or the power loss 
in the system is out of reason. 

It will be noted that the curves are for fluid with a 
viscosity of 200 seconds, Saybolt Universal (SSU). 
Since the resistance to the flow is proportional to the 
viscosity, these curves must be modified when oils of 
cther viscosities are used. 

Another complication in the determination of the tube 
size is that the form of the fluid flow must be consid- 
cred. It is dependent upon the diameter of the pipe, 
the velocity of flow, and the viscosity of the fluid. As 
shown in Figs. 1 and 2, there are three regions of flow 
—namely, the regions of viscous flow, turbulent flow, 
and the critical region in which either viscous or tur- 
bulent flow may be obtained. It is safest in calculating 
to assume that the flow is turbulent in the critical region 
because even though it is viscous the only effect is to in- 
crease the cost of the piping slightly, whereas if the re- 
verse is assumed the whole system may be inoperative. 
It has been found that the resistance to flow in the vis- 
cous region is directly proportional to the Saybolt vis- 
cosity between 100 and 4000 SSU. In the turbulent 
region the relation is expressed approximately by the 
empirical equation 

P=-C $1’ 
where P is the pressure drop in percentage of head loss 
at 200 SSU, C is a constant and S is the Saybolt viscos- 
itv. The value of P is given in the following table : 


Pressure Drobin 
Percentage of Head 
Loss at 200 SSU 
83 
92 
100 
112 
120 
135 
148 
Sar 158 
2000 187 
4000 222 


Viscosity 
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Hydraulic motors are used to convert the hydraulic 
energy into mechanical work, particularly where the 
Then the motor, which usually is a pis- 
ton pump used in reverse with mechanically operated 


notion is long. 


valves or ports, is gear-connected to the load. The 
alanced type of gear or vane pumps also are adaptable 
to hydraulic motors because of their low frictional 
losses. The gear or vane pump motors are constant- 
speed, constant-torque motors and variable speed only 
can be obtained by varying the volume and pressure of 
the fluid. 
speed, constant-torque if a constant-discharge pump 


The piston pump motors also are constant- 


type is used, but variable speed and torque can be ob- 
tained with a variable-discharge pump motor. The 
stalled torque of the hydraulic motor is equal to the 
operating torque and the motors can be stalled indefi- 
nitely without injury so that they are a satisfactory 
source of mechanical energy. However, the hydraulic 
cylinder finds much wider and more common usage than 
the hydraulic motor, particularly for linear motions, 
because of its simplicity, economy, and reliability. 

The hydraulic cylinder is unique in that the premium 
paid for non-standard sizes is slight. Therefore the 
exact cylinder needed for a device can be specified and 
it need not be compromised to reduce costs. The sim- 
plest actuating cylinder consists of a housing in which 
is mounted a piston with a piston rod. 
driven by the pressure of the hydraulic fluid, controlled 
by the valves already described. Hydraulic cylinders 
often are used to reciprocate heavy parts. These parts 
can be started smoothly, without shock, with ordinary 
cylinders but stopping without shock requires the use 
of a dash pot, usually incorporated in the end of the 
cylinder which restricts the flow of the fluid from the 
cylinder at the end of the stroke, thereby providing a 
cushioning effect. 

In the design or selection of the hydraulic cvlinder 
the force-position diagram of the connected load must 
he determined to obtain the force required of the cylin- 
der. The efficiency of the cylinder and linkage must be 
assumed but 90 per cent usuallv is a safe figure. How- 














Reapers tli peesice tats ciecnany 
008; | 
0.06 \ 

0,04 
0.02 
2 
= 0.01} . 
« 0008 )-5- f Region . 
S 006 |-Region o vof turbulent 
$ ISCOUS \ fl 
L 0.004 \ f ow 
a \ 
a \ 
* 0.002 \ 
\ 

~ 000) \ 

Sop: (flow may be either \ 
0.0004 viscous or turbulent); "y 

\ 
0.0002 L) 
Q000 Tw A ital areecelinccentinlnctliasiteed 
100 1000 10000 100,000 


Flow of oil, cu in. per min 


Fig. 2—Relation between rate of oil flow and loss of 
power in piping of hydraulic systems. 
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Fig. 1—Relation between rate of oil flow and loss of 
head, or pressure, in piping of hydraulic systems. 


ever, it must be remembered that the line losses reduce 
the system pressure and it is unwise to assume that 
more than 80 per cent of the normal system pressure 
is obtained at the actuating cylinder. Having estab- 
lished the hydraulic pressure at the cylinder, the force 
obtained is equal to this pressure multiplied by the area 
of the piston. If a double-acting, single-piston, single- 
piston-rod cylinder is used the force in extension is 
greater than in contraction because the area of the piston 
is reduced in contraction by the area of the piston rod. 
Therefore the smaller force should be used in determin- 
ing the size of the actuating cylinder. The stroke of the 
cylinder is determined by the application but it is not 
commercially feasible to make it less than 34 in. These 
considerations establish the cylinder so that its size and 
weight can be obtained from empirical charts furnished 
by the manufacturers. 

Various types of actuating cylinders are available 
commercially ; single acting, spring return; double act- 
ing, single piston, single piston rod; double acting, 
single piston, double piston rod; double acting, double 
piston, double piston rod; and double acting, compound, 
consisting of a cylinder acting as a piston in an outer 
cylinder in which is mounted an inner piston and piston 
rod. Special types of actuators, such as fan actuators 
consisting of a motor operating over a limited angular 
motion, are available. Also the combination of a vari- 
able-discharge pump and motor is used to produce a 
variable-speed transmission but the actuating cylinder 
is by far the most common means of linking the hvdrau- 
lic control to the machine. 


SPECIAL HYDRAULIC ELEMENTS 


Some hydraulic systems require additional devices to 
produce satisfactory operation. Some of these are age- 
old and well tried while others have been developed 
recently to meet the requirements of war and as yet have 
not been proved in industry. All of them are worthy 

(Continued on page 204 
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How Economics Enters into Design 


of Small A-C Motors 


* From handbook formulae and application of labor and material data, 
the designer may proceed to determine most economic values for such 
dimensions as air-gap diameter, length of iron stack and coil pitch. 


ERNEST H. FREEMAN 


Consulting Engineer 


N THE design of electric motors, there are many 
well-known characteristics that have to be consid- 
ered. Among these may be mentioned break-down 

torque, starting torque, starting current, temperature 
rise, speed regulation, efficiency, power factor, volume 
and weight, noise and vibration, and cost. The relative 
values given to the mechanical and electrical character- 
istics depend upon the applications of the motors. Ifa 
motor is used to drive a compressor on intermittent 
duty, starting torque is rated high; if it drives a centri- 
fugal fan twenty-four hours per day, starting torque is 
rated low and efficiency is rated high; if it is used on an 
airplane, weight per unit of output is of the greatest 
importance. But in all applications it is desired to ob- 
tain the more important characteristics at a minimum of 
cost of labor and material. The object of the present 
discussion is to outline a few procedures which may 
aid in securing minimum or near minimum costs con- 
sistent with other desired or required characteristics. 

One approach to the design of an electric motor is 
through the familiar formula— 


a constant 
B, QO' Ky eff. X p.f. 


in which D air-gap diameter 
l length of stack of laminations 
n revolutions per minute 
hp horse power 
B, = flux density in the air gap 
QO ampere-conductors per inch around 
the air gap 
K, = winding constant 
eff. = efficiency 
p.f. = power factor 
If we assume that values of B,, QO, Ky, eff. and p.f. are 
approximately constant, our first equation may be re- 
written as— 


1 


1” a constant (approximately ) 


D= | 
n 


With the horsepower and speed often specified by 
the purchaser of the motor, the designer is left with a 
more or less free choice of the diameter of the air gap 
or the length of the stack of laminations. The selection 
of a value for one of these dimensions fixes approxi- 
mately the value of the other. Quite naturally the de- 
signer may wish to know what diameter of air gap with 
its associated length of stack will be the most econom- 
ical. Then, if this diameter does not give to other char- 


114 


acteristics their required values, some departure must 
be made from the minimum cost dimensions of diame- 
ter and length. However, knowing what diameter gives 
minimum cost may enable the designer to keep near it 
as changes are made to meet other requirements. 

To determine the diameter and length for minimum 
cost, one must have detailed costs on material and labor 
plus overhead charges for the time and place under con- 
sideration. Costs are then computed for a few different 
air-gap diameters and lengths of stack and the total 
costs obtained for each diameter. Costs which are in- 
dependent of the diameter and length may be omitted 
from the calculations since they have no effect in locat- 
ing the diameter giving minimum cost. Using the total 
costs, a curve may be plotted between diameters and 
costs. This curve may show a minimum within the 
range of diameters chosen for the calculations. If it 
does not, one or two additional points for the curve 
must be located for diameters outside the range previ- 
ously chosen. Whether these other diameters are 
greater or less than those used is, of course, indicated 
by the slope of the curve. 

A numerical example may serve to illustrate the pro- 
cedure. Let us assume that we are designing a three- 
phase, fractional-horsepower induction motor and that 
a reference book on design gives us an equation similar 
to that used at the beginning of this discussion and an 
empirical relation between diameter and length. This 
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Fig. 1—Cross section of induction motor; D is the air- 
gap diameter; | is the length of stack of laminations. 
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Fig. 2—Variation of costs with diameter of the air-gap 
in a motor selected for illustration; see also Table 1. 


empirical relation has considerable latitude and gives 
diameters around four inches. Let us make cost cal- 
culations for gap diameters of 3%, 37%, and 4% in. with 
stack lengths of 3.78, 2.66, and 1.97 in. respectively. 

Our first step may consist in finding the cost of the 
laminations for the different diameters. The sheet stock 
for one rotor and stator lamination will consist of a 
square whose side has a length approximating the di- 
ameter of the air gap plus twice the yoke and stator slot 
depths. This dimension can be determined from the 
design. The square of this multiplied by the weight per 
square inch of lamination and by the number of lamina- 
tions in the stack gives the total weight of steel to be 
purchased for the diameter being considered. This 
weight times the cost per pound gives the cost of the 
material for the magnetic circuits of the motor. 

The results of these calculations are given in Table 
I, line 3. We see that the cost of the laminations for 
the different diameters decreases as the air-gap diame- 
ter increases, but not as rapidly. This is due to the fact 
that the radial depth of the slots does not increase in 
direct proportion to the gap diameter. For example, if 
a 6-in. gap diameter had a slot depth of 1 in., a two- 
times-6-in. or a 12-in. diameter would not have a 2-in. 
slot depth but one of less depth. We thus have an ad- 
vantage in a larger diameter of a saving in magnetic 
material. 

The labor in punching and handling the laminations 
vill be practically proportional to their number and 
nearly independent of their size for the range of sizes 
here considered. If labor and overhead costs are avail- 
able, it becomes a simple matter to find these costs for 
‘ach diameter. For our problem, they are given in 
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Table I—Relation of Costs to Various 
Diameters of Air Gap 





. Diameter of air gap, in. 

. Length of stack, in. 

- Material cost of laminations 

. Labor plus overhead for laminations 

. Stator conductor costs plus extras 
for lengths above 1.97 in. 

. Winding costs plus overhead 


- Total variable costs 





Table I, line 4. Here again we see an advantage in the 
larger diameters due to their smaller number of lamina- 
tions, 

The second step in our calculations is to find the costs 
of the conductors for the electrical circuits. The pro- 
cedure is similar to that used for the magnetic circuits. 
We may first find the amount of wire required for the 
stator winding. This is readily done from design data 
to a fair degree of accuracy by establishing the average 
length of one conductor—the length through the slot 
plus one end connection. The length of an end connec- 
tion is the part most likely to be in error. Since it is 
commonly a major fraction of the total length, it is de- 
sirable to find its value with as much accuracy as prac- 
tical. If a design near the sizes being considered has 
been built, the amount of wire calculated from design 
data may be compared with that actually used in con- 
struction. Such a comparison will indicate in what way, 
if any, calculations from the design must be modified. 

With the squirrel-cage rotor, the calculations may in- 
clude all of the conductor material or only that part 
above the minimum, if the number and size of rotor bars 


2.25 2.50 2.15 
Stack length, inches 





Fig. 3—Variation of costs with length of the stack of 
laminations in an illustrative design; see also Table 11. 
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Table Il—Relation of Costs to Various 
Lengths of Stack of Laminations 


. Length of stack, in. 2.01 
. Material cost for laminations $1.38 
. Labor plus overhead for laminations | 0.92 
. Stator conductor costs plus extras | 

for lengths above 2.01 in. 
. Winding costs plus overhead 


26 


1 
1.64 


6. Total variable costs $5.20 $5 
. 


a 


do not change with gap diameter within the range stud- 
ied. In such a case, one diameter, which may be the 
largest, may be taken as a starting point and have noth- 
ing added to its cost for stator copper to cover the cost 
of rotor conductors. Other diameters below this will 
have their conductor costs increased by the cost of the 
extra length of rotor bars and decreased by the saving 
in the shorter end rings. Since this increase in one ele- 
ment and decrease in another partially neutralize each 
other and since the rotor conductor material is less in 
amount and cost per pound than stator material, no 
great error is introduced by omitting rotor material 
altogether. 

The labor cost of winding the stator will vary almost 
directly with the number of conductors as long as there 
is no crowding of the wires in the slots. If cost data on 
winding are available, these may be reduced to the cost 
per hundred or per thousand conductors, as desired, 
from which the total winding cost may be computed. 
Items such as lacing, interconnecting coils, bringing out 
leads, etc., are not included in this study, as they are 
practically independent of diameter. 

The material and labor costs for the electrical circuits 

of our example are shown in Table I, lines 5 and 6 re- 
spectively. We see that these costs increase with in- 
creases in gap diameter while the costs for the magnetic 
circuits do the reverse. The sum of all the variable 
costs is shown in line 7 of Table I. An inspection shows 
that the gap diameter giving minimum cost lies between 
3% and 4¥% in. This is shown graphically in Fig. 2. 
\lso in this figure are curves for the total conductor 
costs and total steel costs. As these curves of costs for 
the electric and the magnetic circuits are concave down- 
ward, we expect to find a minimum for the sum of their 
costs. This appears near 4% in. However, it is fortu- 
nate that a considerable change in gap diameter from 
the minimum cost diameter produces only slight changes 
in total cost. It is thus practical to use other diameters 
near this minimum cost diameter in order to get required 
characteristics, if necessary, without much increase in 
cost. 
"The costs we have computed for labor and materials 
are all that are ordinarily: necessary to consider as the 
result of changes in dimensions of the magnetic circuit. 
In some cases, however, other items may be variable. 
For example, if a change in gap diameter makes an ap- 
preciable change in the expense for a frame, this must 
le taken into the cost calculations. Or, if the cost of 
balancing a rotor is found by experience to vary con- 
siderably with its diameter, then that item should enter 
the cost study. In the example here given, other costs 
than those used had only a very slight effect in locating 
the minimttm cost diameter. 
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There are, of course, other economic considerations 
that may determine the choice of a diameter in a pa 
A very important one is the number a: 
sizes of dies available for punching laminations. 
dies are expensive, we naturally try to use one lamin: 
tion punching for as many different horsepowers an 
speeds as is practical. However, the analysis outline 
will show, in such a situation, which one of the siz 
available is nearest the economic minimum gap diamete: 

In the previous discussion the number of ampere 
conductors per in. around the air gap was considere 
constant. 


ticular case. 


However, in winding a small motor, it i 
quite possible to place a greater or a lesser number oi 
wires in a given slot. This produces a change in the 
number of ampere-conductors per in. around the ait 
gap. If we change moderately the number of conduc- 
tors and the length of stack so that the product of con- 
ductors times length is a constant, the flux density and 
other quantities will remain approximately constant for 
a constant horsepower and speed. A reduction in the 
number of conductors and an increase-in the length of 
the stack produces a decrease in stator copper costs and 
an increase in the lamination and rotor conductor costs 
It therefore appears possible that some number of con 
ductors and length of stack will give us a minimum cost 


ECONOMIC LENGTH 


A numerical example will show us how we may search 
tor this minimum cost. Let us take the gap diameter 
of 414 in. from our previous problem and assume trial 
values of stack lengths of 2,2% and 2% in. Assuming 
a two-layer winding in which there are two coil-sides 
in each slot, the conductors per slot must increase by 
increments of two conductors or multiples of two and 
the total number of conductors by increments of twice 
the number, of slots or multiples thereof. In this exam- 
ple, the number of conductors nearest the trial values of 
length are 3960, 3528 and 3168 respectively. The cal- 
culated lengths of stack for whole numbers of lamina- 
tions are 2.01, 2.25 and 2.51 in. respectively. 

The calculations are performed in a manner similar 
to that followed in our first example. One slight ab- 
-reviation which may be used is to omit from the amount 
of stator copper the wire within the slots. Since, in this 
problem, the product of conductors times length of stack 
is constant, the amount of wire within the slots is con- 
stant. Only the amount in the end connections varies, 
hence it is necessary to include only the cost of the end 
connections in our study. Also the cost of the rotor 
bars below the two-inch length may be omitted and 
only the extra cost for the increased length added to the 
costs for the longer stacks. 

The results of the computations for this problem are 
shown in Table IT. They are expressed graphically in 
Fig. 3. The economic length of stack, for the data 
used, is slightly below 2% in. Here again there is con- 
siderable latitude for changing the length to affect oper- 
ating characteristics without serious departure from the 
economic minimum. 

In the formula used at the beginning of this discus 
sion, the winding factor appears as one of the quantities 
which was assumed constant in the previous problems 
but which may be varied. This‘ factor is the product of 

(Continued on page 210) 
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PRODUCT DESIGNS 


AXIAL-FLOW 
MOTORIZED BLOWER 


With new design methods 
a new line of axial-flow 
compressors, blowers and 
fans has been developed. 
Shown here is a 14-in. 
blower delivering 8000 cfm 
and 10 in. static pressure 
at 3450 rpm. The rotor 
blading is of distinctive 
form. Because of require- 
ments peculiar to such ap- 
plications the motor had to 


| be especially designed. This 


one is only 8 in. in diam- 
eter and is rated at 20 hp. 
Noise level is low. Buffalo 


Turbine Corp. 
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SPECTROGRAPH FOR METAL ANALYSIS 
This is a grating spectrograph producing a 2-meter 
spectrum which can be photographed in 20-in. sec- 
tions. Either or both of two gratings are built in, one 
with 36,600 and the other with 24,400 lines per in. 
Operation is made more convenient and reliable by 
electrification at many points. The camera is racked 
electrically at the completion of an exposure, the slit 
shutter is electromagnetically operated and electrically 
timed, and grating doors are operated electrically from 
the control panel. Applied Research Laboratories and 
Harry W. Dietert Co. 
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PORTABLE POWER BELT CONVEYOR 


Independent units, each one driven by its own motor, 
can be placed end to end in any combination of unit 
lengths and in various angular relations to each other. 
One push button station then controls power drives 
of all units. Driving mechanism, comprising the 
motor and chain-connected reduction gearing, can be 
quickly detached and moved from one unit to another. 
Each unit is driven by a %-hp single-phase motor and 
all belt speeds are synchronized at 50 ft per min. 
Units can be set at horizontal angles with each other 
up to 30 deg. Belts are 12, 16 or 20 in. wide and units 
are 3,5 or 10 ft long. Conveyor Specialty Co. 


CONTACT-CAVITY X-RAY APPARATUS 


For x-ray therapy with massive doses of high- 
intensity radiation accurately localized, this 
equipment is designed for actual insertion of the 
tube into body cavities. The beam has an in- 
tensity of approximately 8000 roentgens per 
minute at a distance of 18 mm and has low 
inherent filtration. The design of the tube is 
such that the cathode is close to the end, facili- 
tating concentration of the beam. Applicator 
cover with apertures of various sizes permit con- 
trolled treatment at distances from 2 to 10 cm. 
Tube and control are so constructed as to protect 
operator against shock and stray radiation. The 
control includes a main switch, adjustment for 
line voltage, voltmeter, tube-filament rheostat and 
milliammeter. A built-in timer with a range 
from 5 sec to 5 min provides accuracy of treat- 
ment time. The transformer has a rectifier valve 
and a condenser so that direct current is supplied 
with a low ripple component. The tube weighs 
only 11 lb and can be supported in any position 
wanted by a system of mechanical arms which 
can be rigidly locked in place. North American 
Philips Company, Inc. 





































AUTOMATIC DUPLEX SEAM WELDER 


These machines are available in sizes up to 500 kva of 
transformer capacity and are designed for simultaneous 
i welding of two or more parallel seams on one surface, 
such as on sheet steel boxes. The work is placed upon 
the fixture immediately below the welding wheels which 
bear down upon the work. The fixture is carried outward 
on a work table mounted in horizontal slide rails, this 
movement being adjustable to fit the rate of welding. The 
welding circuit is from the welding wheels down to the 
work, through the fixture and work table, back to the 
transformer. Electrodes, wheels, and transformer are 
water-cooled. Conventional timing and sequence controls 
are provided. Progressive Welder Co. 


TILTING HOT SAW 


A 150-hp motor drives this 50-in. saw 
through V-belting at a_ peripheral 
speed of 22,000 ft per min. Motor, 
saw and pulleys are mounted upon a 
heavy frame which swings between He 
two bearings on the machine bed, so 
that the motor and saw tilt vertically 
to provide for the feed as the saw cuts 
into the work. This machine is especi- 
ally adapted for cutting steel sections, 
billets and rails. The mandrel upon 
which the saw is carried has 
tapered roller bearings with 











forced-feed circulating oil lu- 
. brication. Rate of feed is vari- 

able over a wide range. Mack- 
intosh-Hemphill Company. 


ELECTRIC SWITCH-ALARM CLOCK 
For awaking sleepers quietly and “unalarmingly” a 
line of clocks has been designed of which one model 
is illustrated. Another model has a built-in radio re 
ceiver which is automatically tuned to a selected sta- 
tion and which then is turned on the following morn- 
ing. This model, however, is designed to have the 
owner’s radio receiver plugged into the clock with 
similar results. A light can be switched on instead but 
in neither case does the clock turn the device off. The 
clock also has a standard type of audible alarm for 
optional use. The Warren Telechron Company. 


MOTORIZED CENTRIFUGAL PUMP 


Single-phase, capacitor-start, end-mounted motors 
drive the Centri-Jet “RC” pumps in this line of water- 
supply equipment, with pressure-operated switches 
controlling operation. The model shown is for shal- 
low-well installation down to 20 ft, but by changing 
the reservoir and adding an injector, the pumping unit 
will operate just as well below 20 ft. The pump is 
automatically self-priming and the recirculation of 
water in the reservoir through the injector eliminates 
any air. Pumping is therefore resumed whenever the 
supply water level rises above the foot valve. Motor 
sizes are 4, 44, and 12 hp, with capacities up to 800 
gal per hr at 20 Ib per sq in. plus 15 ft suction lift. 
Of course, higher pressures are possible with some- 
what lower capacities. Red Jacket Mfg. Co. 


PIPE AND TUBE SCRAPING TOOL 


An elliptical spring-steel cutter head is connected 
to 100 ft of Y-in. flexible steel shafting driven 
through reduction gearing by a universal motor. 
The shafting or cable automatically coils or uncoils 
into a container which is stationary, but the cutter 
and the motorized driving head, removable from the 
stand shown, are taken directly to the pipe or tube 
to be cleaned. Cutter speed is about 300 rpm, but 
when resistance is met, accumulated-torque release 
speeds up cutter to 750 rpm. Designed for cleaning 
drain pipe, boiler tubes, flues and process piping. 
Spartan Tool Co. 
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CHARLES DAVIES 


Industrial Designer and Engineer 


riety of ways, none of which have been completely 

satisfactory because they do not fully encompass 
the multiple functions of the industrial designer. The 
term has been loosely used to denote styling—in the 
artistic sense—of any product that is planned for the 
mass market. This is far from the truth, for the indus- 
trial designer does not just draw a series of pretty 
sketches. His drawings represent a synthesis of mar- 
ket research, product engineering, model making to de- 
termine mechanical efficiency, styling and a study of 
production methods to determine the manufacturing 
costs for the particular item. The manufacturer of to- 
day does not want a pretty picture; he requires a com- 
plete set of working blueprints and guidance, in many 
cases, on the best manufacturing procedures. The in- 
dustrial designer must be prepared to do all these things 
if he hopes to deliver a satisfactory job. 

To do this, the industrial designer must be well posted 
on the general problems of engineering, production and 
merchandising ; he must have a thorough knowledge of 
materials and machines—the extent of their application 
as well as their limitations. He must, in the final analy- 
sis, be able to design a product that is attractive, prac- 
tical, economical to manufacture and affordable for the 
great mass of consumers. All of this adds up to con- 
sumer sales and, after all, that is what industry and busi- 
ness uses as the measuring stick of success. 

But how can the industrial designer know all of the 
peculiarities and properties of metals, wood, plastics, 
glass and the host of other new materials? How can 
he be a master of all types of industrial machinery? He 
cannot. We live in such a complex industrial world 
that no one person can have a complete knowledge of 
every phase of it. 

ur rapid technological advancement and our slavery 


[rey ot ways, designing has been defined in a va- 
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* Qualities of a good industrial designer 
should include actual production experience, 
wide knowledge of engineering, materials and 
processes, good selling sense, and a flair for 
the artistic; some examples are cited. 


to mass production, efficiency and styling, has made it 
necessary to divide the engineering profession into many 
specialties. The products of modern industry must 
stand up under severe tests—the test of quality and effi- 
ciency of function ; the test of consumer needs and wants 
and tastes; the test of profitable production ; the test of 
winning out in a competitive market. The industrial 
designer, just like the physician, should concentrate his 
efforts in those fields wherein his particular knowledge 
and experience will make him especially valuable to his 
clients. Only the man who knows all the problems in- 
herent in a specific industry, having spent years in its 
shops—yes, getting his hands dirty, then perhaps direct- 
ing the work of the shop and finally proceeding on to 
engineering and sales conferences—can become invalu- 
able to the industry. It is only by actual day-to-day 
experience of many years standing within a specialized 
category of industry that the industrial designer can 
hope to be thoroughly conversant with the characteris- 
tics of the materials used in that industry and the way 








Fig. 1—The original design of this motorized ventila- 
tor is shown at the top of the page. Fig. 2, here, is 
the new product with simplified control and styling. 
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Fig. 3—Motor and blower assemblies in the re-designed 
ventilator illustrated in Fig. 2. 


they behave under all operating conditions; to accumu- 
late a store of tricks and short-cuts to enable him to de- 
sign products that will entail a minimum expense for 
tooling up; to be able to predetermine the function and 
life of a product and anticipate, with a reasonable de- 
gree of accuracy, the consumer acceptance of it. 

Although the discussion on specialization thus far has 
been in terms of the individual product engineer and 
designer, well-integrated industrial designing organiza- 
tions are handling a variety of assignments successfully 
by employing men who are specialists in their own 
fields. 

There are two general classifications of products han- 
dled by the industrial designer—non-mechanical and 
mechanical—and the approach to the styling of each is 
quite different. By non-mechanical is meant not only a 
product without operating parts but also one not in- 
tended for use in connection with power-driven devices. 
To illustrate the sequence followed in designing a non- 
mechanical product, let us take the case of a new series 
of cookware. The visualization is generally done first. 
After a consumer-appealing design is created, an analy- 
sis is made as to the feasibility of manufacturing it 
within the bounds of practical manufacturing limita- 
tions. If it is not practical, changes are made in the de- 
sign until both style, method of production and materi- 
als gel. 


MECHANICAL PRODUCTS 


In the development of a mechanical product, be it a 
vacuum cleaner or air conditioner, the problems are not 
so simple. There are many factors that enter into the 
designing of an electrical appliance that will not be found 
when creating a piece of furniture, for instance. 

Once the function of a machine is definitely estab- 
lished, the industrial designer tries to visualize its prob- 
able size and shape, with a view to making it fit within 
the space that will be allotted to it in the medium in 
which it is going to be used. The size and shape of the 
product are of great importance, as is the weight factor 
if it is a portable device. Once the general shape of the 
product has been crystallized, then the development of 
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the mechanical features will be tackled. The prob en 
1ow resolves itself down to designing the machine so 
that it will do all that it is supposed to do in an efficient 
manner and still be within the limits of the dimensions 
established by the preliminary analysis. 

All of this presupposes a good working knowledge of 
all of the equipment and devices that go into the m 
ing of the product. When a fractional horsepower 
electric motor is included, the industrial designer should 
be able to decide whether to select a split-phase, a ca- 
pacitor or a repulsion-induction motor. He must also 
be able to make similar decisions with regard to all the 
materials that go into the finished product. Once the 
blueprint stage has been passed and all details have been 
ironed out, it is essential to have models made and tested 
before attempting to plan tools, jigs and dies for mass 
production. After all of the mechanical details have 
been satisfactorily worked out and production problems 
have been definitely solved, the styling phase then be- 
comes the center of attention. 

Throughout the period of planning and developing the 
product, it is essential that the industrial designer and 
the engineering department should work in close har- 
mony. The chief engineer and his staff are well-ac- 
quainted with the plant’s facilities and its limitations 
and can contribute tremendously to the success of the 
industrial designer’s work. 


REDESIGNING OLD PRODUCTS 


In redesigning the mechanical features of a product, 
the aim of the designer is to make a more efficient and 
easily handled piece of equipment. In general, the ten- 
dency is to endeavor to make the machine more compact 
by eliminating unnecessary mechanisms and by central- 
izing controls. The result of this simplification is usu- 
ally threefold: It creates a unit that is easier for the 
consumer to operate; it lowers the manufacturing costs 
considerably and it pares maintenance and servicing 
down to a minimum. A typical example is that of the 
power window ventilator shown in Figs. 1, 2 and 3. 

After a number of years of development by numerous 
organizations, the power ventilator had reached the point 
where it could accomplish a number of functions with 
apparent ease of control. The different units were well 
designed and successfully sold but it was only after the 
consumer had installed the machine that he would dis- 
cover how difficult it was to get the machine to do all of 
the things it was supposed to do, without having to re- 
sort constantly to the instruction sheet. The unit could 
supply fresh filtered air, recirculate part of that air, 
shut off the outside air and recirculate all of the air or 
become an exhauster. There were a number of knobs 
and levers on these machines, put there to handle the 
individual operations, and if the owner were adept in 
making simultaneous adjustments he might be able to 
use it successfully. Recently an industrial designer was 
asked to see if some way could be found to make a unit 
that would be more simple to operate. An extended 
study and analysis of the problems involved led to the 
development of a unit in which all of these controls were 
concentrated in one knob, thus making its operation so 
simple that the user had no need for complicated direc- 
tion sheets. One of the interesting things about this 
whole development was that the mechanical solution 
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paved the way to a very simple and clean-looking styl- 





0 ing job, as shown in Fig. 2. Manufacturing costs were 
t BP seduced. Maintenance and servicing problems became 
. a negligible factor because now only one mechanism 
could get out of order, as compared with the four or 
t TH five sources of possible trouble in the multi-knobbed 
= BF unit. 

-T 


| Besides creating new products and redesigning old 
d BF ones for the consumer market, the industrial designer 
- & is often retained to improve the function and the appear- 
© FF ance of industrial machines. There are many industrial 
machines being made today in the same way as they 
were 25 years ago, their manufacturers not realizing 
how important it is to redesign them to keep pace with 
modern developments. As an example, some of the 
auxiliary equipment used in the printing industry is 
cited. Here is an industry where automatic machinery 
| has been developed to a very high order of efficiency. 
| However, not so much has been done to improve some 
| ) of the auxiliary equipment for the purpose of making 
€ ff} operation easier for the worker, and to increase attrac- 
id BF tiveness in appearance. 
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- ROUTING MACHINE 
he Recently one of the outstanding companies in this field 
| decided that it was high time to bring some of these 
| machines up to date, to incorporate in them more effi- 
j cient mechanical operating methods, and to style them 
so that they would have more eye-appeal and be func- 
tionally more appropriate for the job. A specific ex- 
ample is the curved plate routing machine illustrated in 
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Figs. 4 and 5. The main problem in the redesign of this 
machine was to apply motor power and a modified servo 
control, thus eliminating the necessity of using highly 


skilled operators. Up to the present time these ma- 
chines were operated manually by two handwheels, 
widely separated and in two different planes, that moved 
the routing tool lengthwise and turned the cylinder in 
the other coordinate direction. It was only after many 
years of working at the machine that a man would ac- 
quire enough dexterity to produce good work in enough 
quantities to keep up with the production schedules of a 
rotogravure plant. 

Since the movements of both the routing tool and the 
cylinder had to be coordinated and operate at variable 
controllable speeds, a special variable speed reversible 
clutch was designed. One of these clutches is directly 
connected to the feed spindle of the router and driven 
through a belt from the main 1%-hp motor. The other 
clutch is connected through a worm gear to the cylinder 
and directly driven by means of a %-hp, 1750-rpm, 
split-phase motor. Both of these clutches were then 
connected to a universally pivoted “joy stick” by means 
of push-pull controls. This arrangement not only helped 
to reduce operating fatigue but also eliminated the 
necessity of highly skilled operators. It also made it 
possible to completely cover the unit with a sheet metal 
housing and glass front, Fig. 5. This feature was quite 
important because metal chips, which fly out in profu- 
sion, could thus be easily collected in a hopper at the 
bottom of the machine. Whereas previously these ma- 
chines had to be isolated in special rooms in order to 
keep the rest of the plant clean, they can now be placed 


Figs. 4 and 5—A curved plate routing machine, before and after re-design. Material is cut from the stereotyped 
plate by the routing tool the position of which is controlled by an operator. 
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Figs. 6 and 7—Cabinet housing radio communication 
equipment, re-designed to conform more nearly with 
styling of other equipment in the broadcasting studio. 
Inset shows the original design. 


in any location that might be convenient. 

The design of the cabinet was also a stickler because 
these machines are not produced in large quantities. 
Under the circumstances, it certainly would not be eco- 
nomical to invest in expensive blanking and drawing 
dies and so it was decided to-adapt a design that would 
permit the use of standard fabricated struts, angles, 
and curved corner pieces which are easily obtainable 
from fabricators. 


BROADCASTING EQUIPMENT 


There are circumstances where the appearance-de- 
sign of machinery or equipment must appeal to the 
engineer and also be pleasing to the public eye. Such 
is the case with radio communication equipment, espe- 
cially that used in broadcasting studios. The design of 
such equipment must satisfy the technical requirements 
of the engineering staff that operates it and still not look 
too machine-like. In other words, it must be styled to 
harmonize with modern decorative effects in broadcast- 
ing studios where it is.in full view of the public and 
still have all the controls easily accessible to permit effi- 
cient operation. 

This problem was faced sometime ago by the Trans- 
mitter Equipment Manufacturing Corporation. Here 
again it was necessary to design a type of product that 
is not mass-produced. The aim was to create an ap- 
pealing looking job without involving the manufacturer 
in heavy die costs; the original and fesultant products 
are shown in Figs. 6 and 7. Economy of manufacture 
was achieved without sacrificing the objective—to create 
a product of distinction that evidences power and good 
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TOP & BOTTOM FILLER PIECE 


el DOOR 


Fig. 8—Where limited production of custom-designed 

cabinets does not warrant use of expensive sheet-metal 

dies, the same effect of smoothly rounded contours 
can be obtained in the manner shown here. 


















engineering, with due regard for function. 

The sketches illustrate the simplified manner in which 
the various parts of this cabinet are fabricated. Only 
two inexpensive dies had to be made. All other notch- 
ing and bending was accomplished with standard dies 
that are usually carried in sheet metal shops. 

The interrelationship between the merchandising, en- 
gineering and styling of a product is so important that 

(Continued on page 214) 
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|RCA Supersensitive Video Camera 


* New pickup tube that enables scenes to be televised literally 






by candlelight greatly extends application of television. 


SIMPLIFIED, lightweight, portable television 

camera, employing a new super-sensitive pickup 

tube, the so-called Image Orthicon, which should 
open up for television broadcasters both new sources of 
program material and new telecasting opportunities in 
the smaller cities and towns, was recently introduced 
by the Radio Corporation of America. 

With the new camera, to be manufactured by RCA 
Victor, broadcasters will be able for the first time to 
televise scenes and events, either indoors or out-of- 
doors, under extremely low light conditions, where 
pickup heretofore has been impossible. Deliveries of 
the camera, which is now in an advanced stage of 
development, will be made in about five months. 

Evidence of the extreme light-sensitivity of the 
camera’s new tube—100 times greater than in icono- 
scope tubes and approaching that of the human eye— 
was provided at a demonstration of the camera at the 
NBC television studios in New York, when observers 
saw clearly on a receiver screen the images of subjects 
lighted only by a single candle. 

By freeing television from its present dependence on 
brilliant lighting of subjects, the new RCA equipment 
should substantially reduce the cost and complexity of 
television program production. Another advantage of 
the new camera, RCA points out, is the greatly increased 
range of light intensities to which it will respond with- 
out readjustment or loss of detail, permitting easy pick- 
up of moving objects under mixed light conditions, such 
as baseball players moving from sunlight to shadow on 
the field. The improved sensitivity also gives greater 
depth of field and inclusion of background that might 
otherwise be lost, although resolution is not yet equal 
to the standard iconoscope under best lighting con- 


makes use of the results of more than twenty years of 
research not only in television pickup tubes but in elec- 
tron optics, photo-emission processes, electron .multi- 
pliers, and special materials. 

Credit for the tube’s development goes to three mem- 
bers of the RCA research staff: Dr. Albert Rose, Dr. 
Paul K. Weimer, and Dr. Harold B. Law. The project 
is a continuation of RCA Laboratories’ work on the 
pickup tube under the direction of Dr. V. K. Zworykin, 
associate director of RCA Laboratories. 

Resembling a large tubular flashlight in size and 
appearance, the advanced development model of the 
Image Orthicon has an overall length of about 15 in., 
with the shank about 2 in. in diameter and the head 
about 3 in. in diameter and 3 in. long, facilitating use 
of telephoto lens. It has three main parts: An electron 
image section, which amplifies the photoelectric current 
and which is made up of two components instead of 
one; an improved scanning section, smaller and simpler 
than those built before the war; and an electron multi- 
plier section, the function of which is to magnify the 
relatively weak video signals before transmission. 


PRINCIPLE OF OPERATION 


The principle which makes the new tube super-sensi- 
tive to low light levels is that of secondary electronic 
emission, involving the use of electrons emitted from 
a primary source as missiles to bombard a target or a 
series of targets, known as stages or dynodes, from each 
of which two or more electrons are emitted for each 
electron striking it. 

As indicated in the diagrammatic sketch, light from 
the scene being televised is picked up by an optical lens 
system and focused on the face of the tube, which is 











ditions. A military secret until now, the Orthicon tube (Continued on page 216) 
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Simplified functional drawing of the new RCA Image Orthicon Television pickup tube. 















Thermal Insulating Materials to 


keep heat out of products requiring the mainte- 

nance of low temperatures and to keep heat in 
products in which heat is employed or generated. Heat 
transfer, the passage of heat from one body or substance 
tc another, depends upon the material by which the two 
bodies are separated. When they are in direct contact, 
the separation is practically non-existent and heat flows 
from one body to the other by conduction. If, on the 
other hand, the bodies are separated by an intervening 
medium, such as air, liquid or an insulating material, 
heat is transferred by conduction, convection or radia- 
tion, and in some cases by two or all three. 

It is a general condition that the thermal conductivity 
of any material is of much the same order as the elec- 
trical conductivity, so that good heat conductors are 
usually good electrical conductors. Conversely, good 
heat insulators are usually good electrical insulators. 
This is not necessarily an exact statement but is a close 
approximation. 

The unit of heat most commonly used in present-day 
heat-engineering formulas is the British thermal unit, 
usually referred to as the Btu, which is the amount of 
heat energy required to raise the temperature of one 
pound of water from 63 to 64 F. In metric calculations, 
the gram-calorie is often employed, being that amount 
oi energy needed to raise the temperature of one gram 
of water from 15 to 16 C. One gram-calorie equals 
0.003968 Btu or one Btu equals 252 gram-calories. 

Thermal conductivity is the property enabling any 
- material to conduct heat, while thermal insulation rep- 
resents the resistance of a body to the passage of heat, 
i. e., the reciprocal of conductivity. In the various 
formulas and tables dealing with thermal conductivity 


[cen teat insulation has a duplex purpose—to 


Thermal Conductivities of Insulating Materials 


(in Btu per in. of thickness per sq ft of area per hour 
per degree F of temperature difference) 


Asbestos 

Cane fiber board 

Cork board 

Cork, granulated 
Diatomaceous silica ... 


Fiber glass ~. 

Foam glass 

Magnesia, 85% 
Mineral wool, fibrous.. 
Mineral wool board ... 


* The more commonly available materia!s 
are described and their physical propertics 
are compared; their numbers and diversiiy 
suggest that care be used in selection of the 
insulation for a specific product. 


the unit of comparison is “k’” which equals the Btu pass- 
ing per hour, per inch of thickness, per square foot of 
area, per degree F difference in temperature. 

Reterence to a table of the relative conductivities of 
various substances shows that silver has a “k” value of 
2880 while for cork board it is 0.273. The figures shown 
in the accompanying tabulation indicate the correspond- 
ing values of various materials, each of which has certain 
properties rendering it particularly suited to specific pur- 
poses. 

Among the principal materials employed for thermal 
insulation in industrial products are air, asbestos, cork, 
diatomaceous earth, felt, glass, magnesia, mineral wood, 
and various kinds of processed vegetable fibers. 


AIR AS INSULATION 


Air is sometimes depended upon for thermal insulation 
and, when properly applied, may often suffice but, even 
with “dead” air, a certain amount of convection is set up 
which reduces the efficiency of such arrangements. On 
the other hand, if the air is contained in tiny spaces, or 
cells, so that any appreciable amount of convection is 
prevented, such application of air as an insulator is ef- 
fective and the degree of thermal efficiency depends 
upon the size, or lack of size, of the spaces. So em- 
ployed, the air cells constitute the basis of most thermal 
insulators. The finer the division of these spaces within 
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Economical | 
Thickness 
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1 Cost of 
Insulation 





Cost per Year 


Cost of 
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| 
Thickness of Insulation 


The economical thickness of thermal insulation is that 

for which the combined yearly cost of insulation and 

heat loss is at a minimum. Courtesy of Johns-Manville 
Corporation. 
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Keep Heat Where It Is Wanted 


the insulation material, the higher the effectiveness of 
the insulation, as will be seen from an analysis of the 
properties of the various insulating materials. 

As a matter of fact, there are few materials which in 
S themselves may be truly considered as heat insulators 
since it is the air entrapped in the spaces or cells that 
provides the real insulating factor. The efficiency of 
such materials depends in large measure upon the fine- 
ness of the cells and their ability to prevent the circula- 
tion of the enclosed air in convection currents. 


5 Nercenamae tees 


Been Getto 


ASBESTOS 


Asbestos is a mineral insulation which is employed 
where high temperatures are to be encountered. As- 
} bestos, for commercial use, comes principally from 
| chrysotile, the main source of which is Canada, although 
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some grades are found in the United States. It is of (Left). Mineral wool board, the basic material be- 
particular value for the insulation of such products as ing made from molten slag. Waterproof and will not 


biected to hich t tures, as i tain heati absorb water. (Above). Corkboard, made entirely of 
Oe ee ee granules of cork, compressed and baked. Weight, 0.65 


appliances. Its value for this purpose lies in the fact ger heud-t, Camstery of Avinctreng Cork Co 


that it is non-inflammable. Chemically, as used in com- 
mercial applications, it is composed of about 44 per cent 
silica, 41 per cent magnesia, 14 per cent water, together 


; : i d h opi l houl 
with a small percentage of ferrous oxide. Because it # to ‘some cegete Rygrenupic, amperes sens shows 


not be relied upon for electrical insulation where it is 
only intermittently heated. However, it is a component 
of some excellent synthetic insulations. 

Since asbestos is of a fibrous nature, it does not com- 
pact as closely as many other materials that are em- 
ployed for wire insulation but it is an excellent material 
for application to heater wires, cords and other conduc- 
tors where the temperature may exceed that permitted 
for rubber-covered, cambric-covered or slow-burning 
conductors. Its use, however, is restricted to perma- 
nently dry locations. 

When diatomaceous silica is calcined and bonded with 
asbestos fibers, the mixture may be molded into blocks 
and pipe insulations of any desired dimensions. Such 
insulation will safely withstand temperatures up to 1900 
F and is one of the most commonly used, in block form, 
for insulating the high temperature equipment employed 
in steel and cement mills, oil refineries and other indus- 
trial plants where great heat is encountered. 


CORK 


Cork, which is the bark of the cork oak, a native of 
Spain and Portugal, is one of the best of the natural in- 
sulators since it contains a vast number of minute air 
cells, sometimes as many as 200,000 per cubic inch, 
which are hermetically sealed from one another. There 
is therefore little opportunity for the formation of con- 
vection currents and in this way heat transfer is kept 
close to a minimum. 

In addition to the rough form in which it is stripped 
from the tree, natural cork is commercially procurable 
in granulated form, either raw and unbaked or baked 





The upper panel is dolomite limestone, greatly en- 
larged, which has a relatively low thermal conductivity. 





When converted into 85 per cent magnesia, shown be- before granulation. Granulated cork may be either 
low at the same magnification, the value as a thermal fine or coarse, the former consisting of particles which 
insulator increases some 25 to 30 times. Courtesy of will pass through an eight-mesh screen. Raw cork 


Johns-Manville Corporation. granules will pass a ten-mesh screen but not through a 
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Installing thermal insulation 
in electric roasters. Courtesy 
of Owens-Corning Fiberglas 
Corporation. 


Cutting out a section of a 
panel of Fiberglas for a do- 
mestic electric refrigerator; 
the evaporator goes through 
the U-shaped opening and 
the smaller piece is then re- 
placed, fitting snugly over 
the tubing. 


screen of twenty mesh. In these forms, cork may be 
used for packing walls and smaller spaces in various 
products. 

After the cork is ground into %4- to 5-in. granules, 
it is compressed under heat to form cork board. Air 
spaces between the granules are reduced by the pressure 
and the resin in the cell walls cements the mass into a 
homogeneous structure which retains the properties of 
natural cork. The heat transmission of this board is 
stated by the makers not to exceed 0.29 Btu under stand- 
ard test conditions and in actual practice, when used 
for low-temperature insulation, this figure may be as 
low as 0.27 Btu. 

Cork does not absorb moisture or odors, which makes 
it particularly suitable for use in insulating refrigerators 
and freezers. While cork board is largely employed in 
structural work, it is also used in such products as soda 
fountains, beverage coolers, ice cream and frozen food 
cabinets. It comes in various widths and in thicknesses 
of one to six inches. It may be readily cut and fitted to 
irregular contours when the conditions require. It is 
fire-resistant and decay-resistant and will not harbor 
vermin. 


DIATOMACEOUS EARTH OR SILICA 


Diatomaceous earth is a natural form of silica which 
is formed by an accumulation of the shells or skeletons 
of microscopic diatoms deposited on the ocean floor ages 
ago, at times in considerable thickness, sometimes over 
one thousand feet. These deposits, thrust above the sea 
level by the continental rise, are now “mined” in Califor- 
nia and used to form an efficient high-temperature in- 
sulating material. This is virtually pure silica and has 
an unusually high melting point of about 2930 F. 
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Say, Fiberglas being installed 
am 4 thermal insulation in 
walls of electric ranges 


The air spaces or cells in this material are so small 


that heat transfer by convection is reduced to a low fig- 
ure. This form of insulation is especially suited for use 
where it serves the double purpose of a refractory and 
an insulation. The “k” value of diatomaceous silica is 
of the order of 0.6 at 212 F. 


GLASS 


Glass in itself is not an especially good thermal insu- 
lator, although when used in windows, in triple or dou 
ble thickness with the panes separated by an air space, 
it is effective in reducing heat losses from the inside 
without lessening visibility. It is widely employed, how- 
ever, in a special form to insulate many products against 
the transmission of heat. When so used it takes the 
form of a wool-like material in which the glass is in the 
form of very fine fibers or as solidified foam with very 
small cells. The former is obtained from refined glass 
in the shape of marbles, about 34-in. in diameter, which 
are melted in an electric furnace. From here the molten 
mass flows through a large number of fine orifices and 
emerges in strands having diameters from 0.00005 to 
0.0004 in. Several of these strands are combined to 
form a yarn of desired thickness. The strands have a 
tensile strength greater than that of steel. 

From this yarn is formed cloth, tapes, and sleevings 
while, when the fibers are not woven, we have a semi- 
rigid insulation in the form of bats and panels which 
are used for the thermal insulation of electric ranges, 
electric refrigerators, domestic water heaters and similar 
products. 

In motor construction, glass in the spun fiber form is 
employed for insulation of the wires. The high heat- 


(Continued on page 218) 


ELECTRICAL MANUFACTURING 









— 


(G 


. 
i 
! 
5 
q 
} 





Reconversion Pricing Procedures 


Established for New Radios 


* Simplified method recently developed by OPA for pric- 
ing new designs or new lines of radio sets may establish 
a pattern for pricing other new electrical products 


BY ALBERT H. SMALL 


Price Analyst 
Office of Price Administration 


RICE ceilings established by the Office of Price 

Administration have been determined in relation 

to the price levels that existed in certain base 
periods during 1941 and 1942. The original provisions 
made for the pricing of new designs were cumbersome, 
typically requiring, as under Maximum Price Regula- 
tion No. 188, the use of two comparables for any one 
new model, and the émployment of March 1942 costs 
for both new and comparable models. These difficulties 
were often a source of concern to executives and de- 
signers responsible for the development of new models, 
particularly in the field of domestic electrical appliances. 
OPA has given serious consideration to the improve- 
ment of new model pricing techniques. Two pricing 
methods calling for March 1942 costs in MPR 188 
have recently been scrapped in favor of one using cur- 
Most important, in the reconversion regu- 
lations, such as the one covering radio sets, greatly 
simplified pricing provisions for new models have been 
set up, which may establish a pattern for similar pro- 
visions in pricing other domestic appliances. 

Significant in Maximum Price Regulation No. 599, 
covering radios, issued October 30, is a provision 
that the radio companies no longer need to prepare 
pricing reports on their new models on the basis of 
March 1942 cost levels, as required under Maximum 
Price Regulation No. 188, the regulation controlling 
ceiling prices of radios prior to the issuance of this new 
control. No longer need two “comparable” models be 
chosen to establish a price on one new model; and no 
longer must the margin selected for the new item be the 
“lowest average” of the two comparables. New radio 
models will be priced by using the percentage margin 
over current direct costs of the one most comparable 
set in the manufacturer’s own line. 

It is felt that the “current costs” procedure and the 
use of a single comparable model should simplify the 
problem of the radio manufacturer and of the designer 
as this will permit the manufacturer to compute his own 
ceiling pricé according to the formula given on the pric- 
ing form, and mail the computation to OPA in Wash- 
ington. Fifteen days after the manufacturer mails his 
report, in the absence of contrary notice from OPA, and 
provided the report contains correct information and 
is prepared with due care, the figure reported becomes 
the manufacturer’s approved ceiling price and he may 
begin sales. 

should be noted, however, that the information re- 


rent costs. 
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quested will not be less detailed than that required un- 
der Maximum Price Regulation No. 188. Although the 
pricing forms will require the reporting of only direct la- 
bor and material costs of both new and comparable mod- 
els, the direct costs must be submitted showing separately 
each major component in the set, and the specifications 
for both models must be listed in full, along with photo- 
graphs, samples or sketches. OPA has tried to outline 
the particulars necessary by providing pricing forms 
which define each item of information required as 
closely as possible. 


PRICING NEW LINES 


For entirely “new” lines (i.e., auto radios for a 
manufacturer who previously made only home sets) or 
for “new” manufacturers—in other words, in all in- 
stances where no “comparable” model can be found 
in the producer’s base-period line—OPA will continue 
to use its “in-line” pricing procedure, under which ceil- 
ing prices at levels equivalent to those of competitors 
must be established by special order to the agency, after 
the submission of detailed information to it in Washing- 
ton. The same form will be used as for comparable 
model pricing, but it will be filled out somewhat differ- 
ently. The agency thus continues to use the “in-line” 
pricing method employed under Maximum Price Regu- 
lation No. 188 in similar circumstances because this has 
proved to be the only effective type of control where 
comparable items in the manufacturer’s own line are 
not available. 

Another innovation in the new regulation permits the 
sale of a slightly changed radio model at the same price 
as its predecessor, and the test for a “slight change” 
is that the sum of the direct labor and materials cost 
of the new model is no greater than three per cent more 
or less than the cost of the comparable model. A com- 
plete report must be filed, just as for a fully changed 
model, but if the cost differences fall within the limit 
specified, the ceiling price of the set is not changed. This 
should allow producers latitude in meeting minor style 
or production problems without the need for revising 
price lists. 

Aside from the special procedures that have been de- 
veloped for new models or new lines of radios, the OPA 
has recently established new “increase factors” for 
manufacturers’ ceiling prices. These range from 10% 
to 15 per cent over “base period” prices. The increases 

(Continued on page 222) 
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High Altitude Carbon Brushes 


Require Special Treatment 


* Rapid wear can be overcome by impregnating brushes with materials that 


will deposit a protective film on the commutator to offset decreased water 


vapor and oxygen at high altitudes. 


Other design factors are reviewed. 


W. C. KALB and D. RAMADANOFF 


Brush Service Engineer Research Laboratory 
National Carbon Company, Inc. 


carbon and metal-graphite brushes have taken 

place which naturally are of interest to the post- 
war user. These developments have been mainly in 
regard to brushes used in high-altitude applications in 
connection with Army-Navy combat planes. High- 
altitude carbon and metal-graphite brushes are used at 
the present time on generators, turret motors, ampli- 
dynes, inverters, dynamotors, motor-alternators, gyro- 
compass motors, variable-pitch propellors, etc. With 
the exception of the variable-pitch propellor slip rings 
which revolve at a speed of 1200-1500 rpm, all of the 
dynamo-electric equipment could be classified as high 
speed. For instance the earlier O-1, 100-ampere and 
P-1, 200-ampere generators have a maximum speed 
limit of 4,500 rpm. The later R-1, 300-ampere gen- 
erators have a maximum speed limit of 10,000 rpm. 
For most of the recent equipment the operating speed 
range is between 6,500 and 8,500 rpm. All of the elec- 
tric motor equipment operates from a 30-volt bus. 
Equipment of the motor-generator type, depending on 
the application, may have an output potential from 
12.5 to 300 volts d-c, and 115 volts, single or three 
phase, 400 cycles, a-c. 

The overall picture is best presented by first describ- 
ing the conditions characteristic of high altitude and the 
manner in which they affect brush operation and then 
illustrating with some typical applications what had 
to be done to meet the high-altitude brush problem. 

As altitude increases two things occur simultaneously ; 
there is a rapid drop in air pressure and also in air 
temperature. Only 21 per cent of the air is oxygen 
and a reduction in air pressure means also a reduction 
in the partial pressure of oxygen. The air temperature 
- in turn limits the maximum amount of water which can 
be present in the atmosphere at complete saturation, 
although actual humidity may be considerably lower 
than 100 per cent saturation of the air. In other words, 
with an increase in elevation there occurs not only a 
reduction of the amount of oxygen contained in a given 
volume of air but also a reduction in the amount of 
water vapor because of lower temperatures. As will 
be shown later, both oxygen and water vapor are essen- 
tial for satisfactory operation of ordinary carbon and 
metal-graphite brushes which are not designed for high- 
altitude conditions. 

Humidity of the air can vary between wide limits at 


D URING the recent war certain developments in 
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Brushes after altitude test on aircraft inverter. Left— 

Unprotected brushes; duration of test, 1 hr.; indicated 

brush life, 0.9 hr. per Y-in. of wear. Right—Pro- 

tected brushes; duration of test, 80 hr.; indicated 

brush life, 700 hr. per Y%4-in. of wear. Both tests run 
at conditions equivalent to 34,000 ft. altitude. 


* 


sea level. For instance, on the desert sand or far north 
or south where the temperature can be as low as —40 C, 
the humidity of the air will correspondingly be very 
low. Thus it is possible to have very dry air at normal 
atmospheric pressure. 

Going toward the equator from regions of greater 
latitude does little to minimize the effect of altitude 
on temperature. At an elevation of 40,000 to 50,000 
ft the temperature over the equator can actually be 
lower than over the north or south poles. Table I gives 
some average values of air and oxygen pressures, air 
temperature and water content of saturated air for 
different altitudes. 


COMPARISONS OF BRUSH OPERATION 


When carbon or metal-graphite brushes operate at 
sea level and the normal range of humidity there are two 
factors, other than the quality of the brush material, 
which contribute toward making the brush wear small 
and the general performance satisfactory. These factors 
are water vapor and oxygen. On the other hand, there 
have been instances on cold winter days of very low 
humidity when carbon brushes on railway motors have 
worn out in one day. Also, under similar conditions, 
accelerated wear of metal graphite brushes has been 
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reported by Bracken’ on Commonwealth Edison rotary 
converters in Chicago. This company actually humidi- 
fies the air on cold winter days to prevent rapid brush 
wear. 

Rapid brush wear has also been demonstrated in 
laboratory experiment on a copper ring using dry air 
at sea level pressures. The water content of the air 
was less than 0.15 grains per cu ft. This rapid wear 
can be stopped, however, by adding dry oxygen to the 
air until the amount of oxygen has been increased 
from its normal value of 21 per cent to 28 per cent. 
Thus oxygen can be used in place of water vapor to 
prevent rapid brush wear. The converse has been found 
to be also true—that water vapor can replace oxygen and 
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Brushes after altitude test on aircraft amplidyne. Left 

—Unprotected brushes; duration of test, 2.8 hr.; indi- 

cated brush life, 3 hr. per %4-in. of wear. Right— 

Protected brushes; duration of test, 119 hr.; indicated 

brush life, 370 hr. per Y%-in. of wear. Both tests run 
at conditions equivalent to 34,000 ft. altitude. 


is decidedly more effective. Depending on brush and 
commutator temperature, water vapor is 10 to 100 times 
as effective as oxygen in preventing rapid brush wear. 

From what has been said it is apparent that both 
oxygen and water vapor are important factors in the 
satisfactory operation of carbon and metal-graphite 
brushes on copper commutators in the ordinary atmos- 
phere. This is accomplished by adsorption on the brush 
and commutator surfaces. Adsorption of oxygen and 
water vapor keeps the brush surfaces sufficiently sep- 
arated from the commutator surface to prevent seizure 
and tearing of the brush particles. At altitudes of 
30,000 to 50,000 ft, where the partial pressures of 
oxygen and water vapor are considerably reduced, this 
Separation is not maintained and brushes wear out 
in 1 to 3 hours. 

In addition to their value in providing boundary 
lubrication between the brush face and the commutator, 
oxygen and water vapor aid in the development and 
maintenance of a thin layer of copper oxide on the com- 
mutator surface. This oxide layer is highly beneficial 
to brush performance, particularly in respect to com- 
mutation, but it is very thin and is rapidly worn away 
unless interface conditions at the brushes tend to steadily 
restore it. Failure of this oxide film, unless replaced by 
some other surface film of comparable properties, is 
almost certain to result in sparking of the brushes. 


DECEMBER 1945 








The general approach to the altitude problem in re- 
spect to brushes has been the same in most instances, 
namely, to make brushes which can deposit their own 
protective film on the commutator to offset the decreased 
amount of water vapor and oxygen at high altitudes. 
Some brushes have been protected by impregnation 
with organic lubricating substances which have low 
vapor pressure, high boiling point and resist oxidation 
at temperatures of 200C. These lubricants are used 
sparingly and provide only boundary lubrication ; other- 
wise, a high resistance film may be developed. A good 
example of this type of protective organic material, 
which has received wide application during this war, is 
known as the No. 21 solution. 

Inorganic materials are also widely used with excel- 
lent results. Some of these materials have melting 
points higher than that of copper and for this reason 
are adapted to being incorporated in the brush mix 
before the molding of the brush blocks. For electro- 
graphitic brushes, which are subjected to an extremely 
high temperature in the graphitizing process, the inor- 
ganic materials are introduced after the making of the 
blocks. A whole series of metal-graphite, graphite, 
and electrographitic brushes has been developed to 
meet the demand for various types of machines. The 
boundary film deposited on the commutator by many 
of these brushes is barely visible, yet effective separa- 
tion of brush and commutator surfaces is maintained 
and brush wear is slight under heavy current loads 
and at atmospheric conditions corresponding to altitudes 
as high as 50,000 ft. 

Altitude brushes, in order to be acceptable for Arthy- 
Navy use, must pass acceptance tests not only in alti- 
tude chambers, but also in room air, and in room air 
with 100 per cent humidity. While these tests of 
necessity have to be of short duration, i. e., 50 to 500 
hours, nevertheless such tests are long enough to show 
the relative performance of the brushes. 


SOME PECULIARITIES OF EQUIPMENT 


Aircraft electric motors and generators are light in 
weight and high in speed. In general, brushes operate 
at current densities between 100 and 200 amperes per 
square inch and brush temperatures between 100 and 
200 C. On small dynamotors, of course, the current 
densities and brush temperatures are much lower. 


Table I—Typical Atmospheric Conditions 
Found at Various Altitudes 


: H20O in gr 

Air pressure Air Temp. is g eens 

Altitude,|In., Cm., cu ft of air | pressure 
ft. ; at saturation | cm.of Hg. 

76.00|+59.0 

63.50|+41.2 

52.30) +23.4 

42.90| +5.3 

34.95 |—12.3 

22.55 |—47.9 

14.07 |—67.0 

8.75 |—67.0 


10,000 
15,000 
20,000 
30,000 
40,000 
50,000 


Source: National Advisory Committee for Aeronautics 





Brushes for aircraft electrical equipment are tested in 
these chambers under pressure, temperature and 
humidity conditions closely simulating those encount- 
ered at high altitude. Excellent coordination was found 
between results of chamber tests and those from actual 


test flights. 


Furthermore, the commutation of aircraft dynamo- 
electric units, because of dimensional and weight limita- 
tions, is in general not as good as on machines of 
corresponding output as used in ordinary practice. 
The specifications on generators require full load 
output at constant voltage over a speed range of more 
than 2 to 1. This means that generators have to be 
compensated for good commutation over a wide range 
of flux densities, a condition which is not easy to meet. 
Demands placed on the brushes by these high current 
densities, speeds and temperatures, sometimes accom- 
panied by difficult commutating conditions, can be met 
only by brushes of the highest quality. 

Because of weight limitations, aircraft equipment has 
been designed to operate at speeds of 6,000 to 8,500 
rpm for the constant-speed machines and 2,500 to 10,000 
rpm for the variable-speed units such as generators. At 
the higher speeds one of the most serious difficulties 
introduced in the way of satisfactory performance of 
the brushes is keep the brushes on the commutator. 
To do that brush grades of excellent riding properties 
have been developed for service on aircraft equipment. 
Even with such brushes spring pressures as high as 
6 to 10 lb per sq in. of brush face area are used to 
offset the severe mechanical vibration characteristic of 
aircraft service. The allowable commutator eccentricity 
is only a few ten-thousandths of an inch. Nevertheless, 
in spite of these precautions, some brushes still refuse 
to follow the commutator surface when low spring pres- 
sure is used and intensive brush sparking soon develops, 
making the machine inoperative. Intensive sparking is 
always accompanied by high brush and machine tem- 
peratures and usually by roughening of the commutator 
surface. 
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Because of the small dimensions of aircraft units, 
brush and commutator temperatures are particularly 
sensitive to contact drop losses at high current densities, 
It is very easy to demonstrate this point by testing a | 
compensated machine first with low and then with hig 
contact drop brushes. Here it may be of interest to p 
out that while contact drop on low speed machines 
depends on the resistivity of the brush and the film on 
the commutator, on high speed machines we have one 
more component, namely, resistivity introduced by the 
inability of the brushes to maintain firm contact with 
the commutator. The design of quick-responding 
brush-holder spring mechanisms for aircraft equipment 
is of primary importance. 


BRUSH OPERATION IN GASES 


Ordinary brushes will operate with normal wear in 
inert and reducing gases such as argon, nitrogen, 
carbon dioxide, hydrogen, etc., only in the presence of 
sufficient water vapor. If these gases are in dry form, 
rapid brush wear will be experienced and the user will 
be obliged either to replace brushes frequently or to use 
brushes designed for operation in the absence of water 
vapor and oxygen. In hydrogen-cooled generators, 
even though the gas may be in dry form, rapid brush 
wear may not take place necessarily if enough contami- 
nating gases and vapors are given off by the windings 
of the generators. When such machines, however, 
become seasoned and the hydrogen gas is renewed, rapid 
brush wear often follows and it will then be necessary 
to use brushes with some ingredient or treatment 
equivalent to that used for altitude protection. Such 
brushes also show promise of finding a substantial field 

(Continued on page 196) 


Screwless and Solderless Plugs 


A new twist to an old out the use of tools. The 


item is provided: in these 
plugs recently put into pro- 
duction by the Gilbert 
Manufacturing Co., Inc. 
Construction of the plug 
eliminates the need for 
screws or solder. The wire 
and its insulation are 
wedged in place by the 
prongs themselves, and the 
wire may be replaced with- 


ELECTRICAL MANUFACTURING 


prongs are merely slipped 
out of their sockets with the 
aid of any pointed object, 
such as a paper clip, the 
new wire ends inserted, and 
the prongs snapped back 
into place. The plug is 
molded of a Durez phenolic 
molding material, thus pro- 
viding insulation and a 
glossy exterior finish. 
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Microwave Pulse System for Land Lines 


* Peacetime possibilities demonstrated of beamed microwave 


-adio-telephone link originally developed for the Signal Corps. 


“VOLLOWING closely on the heels of the an- 
nouncement of an experimental pulse time modu- 
lation system by the International Telephone and 

Telegraph Corporation (ELectricaL MANUFACTUR- 
inc, November 1945, page 132), the Bell Telephone 
Laboratories demonstrated in New York City a micro- 
wave radio-telephone link which had originally been 
developed and used for military service. In fact the 
AN/TRC-6 radio system, employing the pulse position 
modulation principle, was introduced to the European 
theatre in December 1944 and the first installation pro- 
vided communication between the 12th Army Group and 
the 15th Army. 

Although this equipment was designed for military 
use, it has peacetime application and is one of the sev- 
eral microwave radio relay systems which are being 
developed by the Bell system for long distance trans- 
mission of telephone messages, television programs, 
sound radio broadcasting, and teletype service by 
heamed waves rather than wires. Under experimental 
licenses granted by the FCC, the Bell system also is 
proceeding to build another type of radio-relay system 
between New York and Boston employing beamed mi- 
crowaves of a different character. In addition, there 
is an experimental coaxial cable, high-frequency trans- 
mission line between New York and Washington. These 
microwave systems will ultimately be integrated into 
existing wire transmission lines. 

Operating in the microwave region at frequencies of 
around five thousand megacycles, the AN/TRC-6 unit 
is capable of sharp beaming with diversion of only 3 to 
4 deg, but requires line of sight between towers with- 
out any obstruction such as hills. At these frequencies, 
static and other interferences are virtually absent. As 
presently set up, each system can carry eight telephone 
channels, or six telephone channels plus 18 telegraph 
channels and one facsimile transmitting channel, all 


Fig. 1—Diagrammatic sketch of square wave pulse 

transmission. In the lower view the normal position 

of the pulse is shown by solid line marked “a” while 

positions of the pulse corresponding to other values of 

the speech wave are indicated by the dotted pulses 
b, c, d, etc. 
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sending and receiving simultaneously. At a test dem- 
onstration in New York messages were beamed to a 
tower on top of a 550-ft mountain 40 miles away and 
relayed back to New York. By looping in two more 
pairs of radio sets and looping seven successive channels 
in each, it was possible to make a setup simulating a 
1400 mile transmission line with two-way conversation. 

In carrying out the pulse modulation -method the 
speech wave of each message channel being transmitted 
is sampled 8000 times a second. Unlike the rotating 
cathode ray beam employed in the I. T. & T. system, 
the Bell equipment is designed around commercial elec- 
tronic tubes available during the war, primarily in ra- 
dar application. The pulses all have the same duration, 
about one microsecond, and they have the same ampli- 
tude and frequency. As indicated in Fig. 1, however, 
modulation takes place by a time phase displacement of 
each pulse in succession. The width of the pulse is 
immaterial, since it is the position of the leading edge 
that the audio signal modifies. Furthermore, variations 
in amplitude and frequency of the pulse have no appre- 
ciable effect on the audio frequency wave ultimately 
filtered out. At the beginning of each frame of eight 
pulses there is a longer marker pulse of 3 microseconds 
duration, which is used to synchronize the transmitting 

(Continued on page 224) 





Fig. 2—Antenna array for two receiving and trans- 
mitting stations on the roof of the New York Tele- 
phone Building. Microwave transmitting and receiv- 
ing klystron tubes are mounted in boxes directly be- 
hind the parabolic reflector “dishpan.” 
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Circuit Breaker 


* Background of continuous test and design 


development results in a new circuit breaker 

for general industrial application featuring 

extremely precise control and quicker closing 
time performance. 


N INTERESTING and original approach to the 

design of distribution switchgear is displayed 

in a new oil-immersed type of circuit breaker 
developed by Roller-Smith, Bethlehem, Pa. A breaker 
performance of 5-cycle opening time, as against the 
usual standard of 8 cycles, is said to be obtained with- 
out the aid of accelerating springs or other auxiliary 
equipment. Embodied in the design is application of 
what is described as a new principle of arc extinction, 
known as the Exotherm principle. This principle stems 
from a fundamental characteristic of gases that their 
conductivity is a function of temperature and pressure, 
and from a further characteristic that both these factors 
are functions of each other. The design utilizes this 
principle to extract the heat from the arc, thus tending 
to make it non-conducting, while at the same time, the 
high pressure built up by the gases assists in the quench- 
ing process. The breaker has a range up to 15,000 
volts, 250,000 kva and is of a type that finds a wide 
field of general industrial application. 


Fig. 1—End view of arc- 
quencher shows position of 
the four contact fingers and 

the plunger. : 


Design Features 


Heart of the entire equipment is the arc-quenc jing 
device itself. Briefly, it may be described as a meiallic 
tube, threaded at one end to facilitate removal for in- 
spection or maintenance, and containing four copper 
contact fingers made from segments of a copper ring, 
Each of these fingers has an individual spring to assure 
good sliding contact. An insulating liner is inserted 
along the inner side of the quencher. The moving 
auxiliary contact passes through an insulating annular 
member screwed into the bottom. Fig. 1 is an end- 
view of the quencher and Fig. 2 provides a cross-section 
of the details. 

As the auxiliary contact moves away from the con- 
tact fingers and strikes an arc in the confined area of 
the quencher, arc cooling is accomplished by bringing 
the arc into intimate contact with the oil. The quencher 
is so designed that at current zero, a maximum heat is 
drawn from the hot gases thus bringing the dielectric 
strength to a point where the arc is quenched as the 
current passes through zero. As this takes place, the 
dielectric strength of the enclosed gases becomes still 
greater under the increasing pressure being developed 
by the gases. 

Mechanical details of design provide relief ports in 
the upper port of the arc-quencher. Additional ex- 
haust for the gases is available through the annular 
opening at the bottom. All parts are readily accessible 
for inspection, maintenance or replacement. The 


Arc-quenchers based on new “Ex- 

otherm Principle” are heart of 

this Roller-Smith _ oil-immersed 

circuit breaker for general w 
dustrial use. 


Fig. 3—Arc-quencher being re 
placed after inspection. Note 
simplicity of the design. 
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quencher itself, the insulating ring at the bottom and the 
four contact fingers also are threaded. Fig. 3 illus- 
trates the ease with which the parts may be removed 
and replaced. 

Exhaustive tests under actual operating conditions 
and many progressive experimental designs formed 
an interesting development background for this breaker 
as finally evolved. The actual operating conditions 
were attained through tests made at the Roller-Smith 
“On-the-Line” test station, near Bethlehem, Pa., which 
is connected directly to an interconnected high tension 
power line. Over 100 such tests were run at various 
voltages, currents and capacities, and successive oscillo- 
gram records were obtained and studied. Older types 
of Roller-Smith breakers as well as other types on the 
market were tested. 

Determining the final design and the decision to 
apply the Exotherm principle, were test data indicating 
that the method provided, among other advantages, an 
extremely precise control of arc extinction. Under 
identical conditions of voltage and current it was found 
that the arc would always be extinguished in the same 
number of cycles, and over the same distance of travel 
of the moving contact. As a result, the performance 
of the breaker on opening could be made predictable, 
and a variable common to other methods of arc extinc- 
tion could be eliminated. 

The tests made during the development period usually 
provided eight separate records for a 3-phase oil breaker. 
Typical data covered three-phase currents, three-phase 
voltages, tank pressure and travel record. Other per- 
tinent information, such as the time lapse between suc- 
cessive phases, was also evaluated. 

The Exotherm principle is described as being ap- 
plicable to air circuit breakers, as well as to the oil- 
Further design developments, based 


Novel Arc-Quenching Principle 
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Fig. 2—Cutaway view of arc-quencher shows arrange- 
ment of the different design elements. 


on continuing tests, is anticipated, and may lead, it is 
stated, to breaker design featuring greater compactness. 


Huge Dual Compensator Machine Automatically Balances Heavy Parts 


Electric drive, electric record- 
ing and electrically-actuated com- 
pensating mechanism are among 
the features of this machine which 
evidence unusual accomplish- 
ments in electrical design. Es- 
pecially intended for balancing 
long and heavy rotating parts, 
such as crankshafts, its capacity 
is 6000 Ib in weight and 15 ft 
in length. Two compensators 
are employed, one located in each 
of the two correction planes se- 
lected. They are mounted on the 
pivot brackets on the cradle, ad- 
justable as to angle and amount 
of unbalance while the machine 
is running. A spark dial makes 
the operation visual, facilitating 


plane. 
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the adjustment of the compen- 
sator unbalance to oppose the 
unbalance of the work 
After making the adjust- 


ments and stopping 
each 


compensator 





nitely the angular location of the 
unbalance in its plane while the 
amount of the unbalance is read 


in that 
directly in oz-in. The machine 
is built by Tinius Olsen Testing 
Machine Co., Philadelphia 23. 


the machine, 
shows defi- 








Quartz Crystal Oven Designed for 


Precision-Controlled Temperature 


* Providing high degree of frequency stabilization, this oven stems 
from wartime need for maintaining constant temperatures in piezo- 


crystals for radio frequency control, it has been 
known that any change in the temperature of the 
crystal affects its frequency. The variation in cycles per 
megacycle per degree centigrade is different for varying 
crystal cuts. In order to minimize frequency drift even 
of the best of low-temperature-coefficient cut crystals, 
it is essential to hold the crystal at a constant tempera- 
ture. To accomplish this, it was only a natural develop- 
ment in the art that thermostatically controlled crystal- 
containing ovens should be utilized. 

Powerful impetus to the development of new methods 
of frequency stabilization was given by the rigid re- 
quirements necessitated by military conditions. In such 
operations, especially where aircraft were involved, it 
was Of prime importance that all sending and receiving 
:adio equipment be operated precisely on its assigned 
frequency, with variation and drift held at a minimum. 
Obviously any tendency of the units to drift off fre- 


~ INCE the earliest use of piezoelectric quartz 
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electric quartz crystals in Army aircraft communications equipment. 







quency would have resulted in confusion since a great 
many two-way units were often communicating with 
each other simultaneously in a comparatively small area, 
and all transmitting was within a frequency range of a 
tew kilocycles. 

Under these circumstances, piezoelectric crystals 
maintained under thermally controlled conditions were 
the only practical means for obtaining frequency control 
of adequate precision. Such crystals, under proper 
conditions, will hold their frequency with an almost 
fantastic accuracy. Their precision may be illustrated 
by the fact that the most accurate master clocks are 
crystal-controlled, and the time signal from such a clock 
broadcast by the National Bureau of Standards at 
Washington is not considered to be of prime accuracy 
at a distance of more than 150 miles due to the fact that 
the time consumed by the radio waves travelling at the 
speed of light, in covering 150 miles, is greater than 
the fundamental accuracy of the time signal. 

To meet the special demands set up by the exigencies 
of the war, the Federal Telephone and Radio Corp., 
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Fig. 1 (upper left) —-Temperature-frequency curve for 
AT-cut type of piezoelectric quartz crystals. Fig. 2 
(lower left)—-The BT cut of quartz crystals shows 4 
parabolic temperature-frequency curve. Fig. 5 (above) 
—Actual total temperature deviation of oven in rela- 

tion to ambient temperatures is 1 C. 
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Fig. 3—Exploded view of the new thermostatically 
controlled oven for piezoelectric quartz crystals. 


manufacturing associate of the International Telephone 
and Telegraph Corp., developed a light, compact crystal 
cven (Type 102A), especially adapted for airborne 
radio equipment and capable of withstanding such 
vibration and shocks as are inherent in aircraft usage. 
In operation it actually anticipates changes in ambient 
temperature before they reach the crystal so that, al- 
though the airplane may fly in weather ranging from 
tropic heat to freezing cold, the crystal temperature is 
kept constant over extreme ranges thereby maintaining 
the high degree of frequency stabilization necessary for 
communications service under all conditions. 


VARIATIONS OF CRYSTAL CUTS 


The considerations that entered into the design of the 
FTR oven may be better understood when evaluated in 


F connection with the specific problems of crystal fre- 


quency stabilization. The following table shows roughly 
the frequency ranges for the different cuts, as designated 






by the nomenclature well known to crystal manufac- 
turers. 
200— 2000 kc—CT cut 
2000— 6500 kc—AT cut 
5000—15000 kc—BT cut 
10— 20mc—AT cut harmonic 


Higher frequencies may be developed by utilizing 
some of the higher harmonics. 

The AT cut is quite generally used, and in its ideal 
state it has a temperature-frequency coefficient of 
approximately 0.2 cycles per deg per mc over an am- 
bient temperature range of zero to 60 C. A typical 
temperature-frequency curve is essentially straight over 
this range, with the slope varying with the angle of cut, 
as shown in Fig. 1. Thus, it is seen that the AT cut 
crystal is suitable for oven use, if the desired frequency 
is within its limitation. 

The BT cut has a temperature-frequency curve that is 
parabolic with an average coefficient of 2 cycles per mc 
per deg. It is normally cut parallel to an X-axis at an 
angle of 49 deg away from the optical axis and in the 
direction of a major face of the mother quartz. Chang- 
ing the angle of cut does not change the shape of the 


curve, but does move the turning point in relation to 
temperature, as shown in Fig. 2. It is, therefore, to be 
note that the BT cut is adaptable to oven use, if the 


crystal is properly cut for the desired frequency, by 
choosing the correct angle of cut to place the turning 
point at the operating temperature of the oven. 

An inner molded plastics chamber to hold the crystals, 
an insulating air chamber surrounding the chamber and 
containing heating coils and a limited thermostat, and 
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Fig. 4—Design elements of Federal’s 102A crystal 
oven; note compactness of the basic structure. 


an outside plastics cover comprise the basic elements 
of the oven. The unit is 1% 6 in. square and 8% in. 
high, including the standard 11-pin base upon which 
it is mounted. Although it occupies about one-fifth the 
space required for other ovens, it holds one to three 
plated type crystals or one or two of the pressure- 
mounted type. An exploded view is shown in Fig. 3. 

The working components of the oven are as shown in 
Fig. 4. The inside chamber (a) holds the crystals (b) 
and is surrounded by a casing (c) of conductive mate- 
rial. An air space (d) surrounding this chamber acts 
as an insulator. The temperature of the air in this space 
is raised or lowered by the thermostatically controlled 
heater (e). The thermostat (f) is of the bi-metallic type 
which closes on lowered temperature and is adjustable 
to a temperature of approximately 75 C. 

A “trigger” wire (g) placed in close proximity to the 
thermostat and connected in series with the heater is 
an important feature of the oven. This wire raises the 
thermostat temperature as the heater is turned on, 
causing the thermostat to open without waiting for the 
heat to be conducted to the thermostat through the air 
space (d). “Overshooting” is voided and uniform 
temperature in the air space (d) is achieved. 


OPERATION 


An intermittent opening and closing of the switch 
produces heat pulses in the main heater ranging from 
10 per min at —40 C to 1 per min at +70 C. This type 
of pulsating action creates rapid heating of the air in 
the insulating chamber (d) whenever the ambient tem- 
perature drops; and, conversely, the air is less rapidly 
heated when the ambient temperature rises. As a result, 


temperature changes are anticipated before they reach 
(Continued on page 228) 
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worlds of information to the clinician, to the 
scientist, and to the industrialist. That x-rays 
can be made to traverse a solid object and record on a 
suitably placed photographic film the internal construc- 
tion of the object proved of inestimable value in all 
three of the fields mentioned. Moreover, a beam of 
monochromatic x-rays passing through a crystalline 
material will record on a film much information relative 
to the atomic, molecular, and crystalline structure of the 
material. In fact, it is on the increasing knowledge of 
the interaction between x-rays and matter that a large 
portion of modern physics and physical metallurgy has 
been founded. Refinement has followed upon refine- 
ment until there can be no doubt that x-ray photographic 
recording is a valuable and well established industrial 
technique. 

Almost unknown to industry, however, is the fact that 
x-rays produce certain electrical effects which can be 
utilized on a wide industrial scale, although electronic 
measurement of x-ray intensities is a familiar process 
to the worker in pure research and its techniques have 
been so used for many years. As is usual, the lag be- 
tween laboratory technique and plant application is 
lengthy, for with one or two exceptions x-ray electron- 


S vor 1895, x-ray research has opened up new 
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Industrial Applications Seen for 


New X-Ray Gaging Devices 


* Utilizing a modification of a pair of electron-multiplier vacuum 
tubes in a bridge circuit, sensitivity of 0.1 per cent has been 
obtained in the first adaptation as a thickness comparator gage. 
ROBERT C. WOODS and FREDERIC FUA 


X-Ray Electronics Corporation 


Fig. 1—(Left) Elementary electronic setup for measuring small changes in x-ray intensity due to absorption 
variations in sheet material A. Fig. 2—(Right) Balanced system for obtaining a comparison between standard 
5 and unknown sample 6. 




















ics have not been introduced to industry until the pres- 
ent time.* 

There are two means to make x-rays produce elec- 
trically useable energy. The older and better known 
one utilizes an ionization chamber, while the other em- 
ploys the newer, more rapid electronic tube. The first 
operates on the principle of x-ray production of ions in 
a gas-filled chamber to form a conducting medium 
through which a minute electric current will pass when 
a voltage is properly applied. 

The device about to be described uses as an x-ray 
detecting means a new modification of the electron- 
multiplier vacuum tube or phototube in which the x-ray 
energy causes a copious electron emission from a spe 
cially treated surface. This initial stream of electrons 
impinges upon a second surface which in turn emits a 
second electron beam far more abundantly than the first. 
This second electron beam now falls on a third emitting 
surface and this process is repeated in successive stages 
until the energy involved attains readily measurable 
pioportions. (The same principle of secondary electron 
emission is involved in the RCA television tube de 
scribed on page 125.—Ep.) And this is all accom- 
plished within approximately one cubic inch of space. 




























*R. C. Woods and L. P. Kenna, ELECTRONICS, 14(4), 29 (1941). 
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Here's the ACTUAL SIZE 


In announcing another new and smaller POWERSTAT variable transformer, 

SUPERIOR ELECTRIC COMPANY offers in the Type 20 all the desirable characteristics of larger 
POWERSTATS together with design features only applicable to a unit of this size. Use of special 
core materials and an unusual mechanical arrangement permits mounting on 1% inch radius. 
The space required behind the panel is only 3 9/16 inches. Although small in physical dimensions, 
the rating of type 20 illustrates the advanced -design 


and high quality workmanship. 





Input: 115 volt, 50/60 
cycles, 1 phase. 


Output: 0 to 135 volts, 


3 amperes, 405 va. 
Weight: 3.9 Ibs. 


Questions regarding 


technical data, delivery 


16: 


or price will be gladly 
answered by any SECO 


niga 
pos oe \ 
ee 

<% 


engineer. 


Send for Bulletin ME 


THE NEW 


TYPE 20 | 


STAT 


451 LAUREL STREET. . . BRISTOL, CONNECTICUT 


DECEMBER 1945 139 


















Since the energy output of such a tube is proportional 
to the intensity or amount of x-rays in the impinging 
beam, it forms a highly satisfactory and accurate method 
of measuring small changes in x-ray intensity due, for 
example, to absorption variations in some material 
through which the x-ray beam is passing. 


APPLICATION OF PRINCIPLE 


A practical example employing this principle is shown 
diagrammatically in Fig. 1, where S$ is a source of 
x-rays, A is a sheet of some material through which the 
X-rays are passing, D is the x-ray detecting means, B 
a source of power, and M ameter. Sheet A will trans- 
mit the original x-ray beam less a certain fixed amount 
absorbed by it, depending upon the material and its 
thickness. This absorption of x-rays by materials can 
be precisely calculated for any substance, thus lending 
further accuracy to the x-ray method. 

At all events, this transmitted beam will fall on D 
and will cause a definite reading to appear on meter M. 
Now suppose that initially A is a sheet of steel % in. 
thick and that later it is replaced by a steel sheet of 
lesser thickness, say 4% in. Then more x-rays would be 
transmitted to ) and, since the output of D is propor- 
tional to the amount of x-rays reaching it, the meter 
reading at MM would be proportionately higher. The 
same situation would obtain if A contained porous areas, 
some other condition which 
would make A less absorbing to x-rays than if it were 
in a sound condition. Conversely, if A is replaced by 
thicker material, less x-rays penetrate to the detector D, 
and the meter reading is proportionately less. 

The system in Fig. 1 is open to one objection. If the 
voltage of the x-ray machine exciting the tube supplying 


gas pockets, cracks, or 
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Fig. 3—X-ray electronic gage head and meter for con- 
tinuous measurements on a strip steel mill. 
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the x-rays changes, or if the power supply B chaiiges, 
the resultant meter reading change at AJ could be ialse 
and there could be no way of knowing whether any 
meter variation were due to a change at S, at A, or at B, 

To eliminate such a possibility and to provide a -table, 
sugged system, the time-tested balance system is used, 
as in Fig. 2. Here, 7 is the x-ray source from which 
two parts of the same beam are selected for use. In one 
direction of the beam a detector 2 is placed so as to yield 
electrical energy when bombarded by the x-rays, and 
upposite to it is located an identical detector 3. These 
detectors are electrically connected at 4 so that the out- 
put from one opposes the output from the other. From 
#, the circuit passes into electronic amplifier A and 
thence to meter M. Since 2 and 3 are both in the same 
beam, and both powered by the same electrical supply, 
their outputs must be identical and opposite, and / will 
read zero. Asa result, no changes in the x-ray or elec- 
tronic circuit will affect the accuracy and stability of 
such a system and any reading on meter M will repre- 
sent an external change. 

If between the x-ray source and detectors 2 and 3 two 
identical samples, 5 and 6, are placed, this balance will 
still be maintained. However, if 6 is slightly thicker 
than 5, less x-rays reach 3 than 2, the outputs arriving 
at # are unequal, this inequality passes into A where it 
is amplified and handed on to the meter, the needle of 
which swings to plus indicating that 6 is thicker than 
standard 5. Or if 6 is thinner than standard 5, an op- 
posite unbalance results and the meter needle swings to 
minus. 

One of the features of such a device is that the un- 
known 6 can move up and down between the x-ray 
source and detector 3 without affecting the accuracy of 
measurement of thickness. This is important in steel 
mill applications where the thickness of strip is meas- 
ured as it issues from the rolls as fast as 4000 ft per min 
or more and the metal attains an up-and-down whip of 
relatively large amplitude. Moreover, as measurement 
is instantaneous, speed of the material through the x-ray 
gage has no effect. 


GAGE FOR STRIP STEEL 


Fig. 3 shows such a gage head and meter designed 
for continuous thickness measurements on a strip steel 
mill. In practice, the meter will be mounted rigidly on 
the rolling mill supporting structure. The strip passes 
through the throat between the black box housing the 
x-ray tube below and the gaging electronic cell above. 
The balancing phototube is also mounted in the lower 
box. Not shown in this view is the small aluminum 
holder for the standard sheet which is slid in between 
the x-ray tube and this lower cell. Changing slides 
takes but a few seconds. 

With the exception of spectroscopy, x-ray devices can 
take advantage of a natural phenomenon existing in no 
other field of measurement. With respect to any given 
x-ray wavelength, each element exhibits an absorptive 
reaction peculiarly its own. Since the wavelengths emit- 
ted by any x-ray tube are dependent upon the voltage 
used on the tube and material comprising the x-ray tar- 
get, careful regulation of these two factors—together 
with a knowledge of the material being measured or ex- 
amined—contributes a sensitivity to this system hardly 

(Continued on page 212) F 
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TROUBLES SUBSIDE OUTPUT HITS STRIDE 


It was a slow and troublesome job to drive small slotted Assembly of this part was speeded up 400% when a change 
screws in fastening a pressed fabric panel on this electrical ® was made to Phillips Recessed Head Screws. Fumbling 





relay for the P-80 Jet Plane. Frequent driver skids gouged * was ended, and a spiral driver could be used, permitting 
y the special fungus-resistant varnish, forced disassembly faster driving. Driver skids were eliminated, along with 
i and junking of marred panels. . waste of parts and time for disassembly .and reassembly. 








Design engineers favor Phillips Screws, because they not Wherever screw heads are exposed, the Phillips Recess 
only speed output and reduce costs . .. they also permit e adds a sales advantage. No unsightly burrs to snag clothing 
design improvements that add strength, often with the use or nick fingers — and sidetrack sales! Its ornamental design 
of fewer screws. This advantage is especially evident in . blends with modern contours — and it needs only a quarter 
compact, complicated assemblies. e turn to line up — looks well in any position. 


15 Phillips. the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 


NEW STRENGTH SUPPUED | SHOWJIT WITH PRIDE 





en 
°s driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 

an 

no 

en 

ve WOOD SCREWS « MACHINE SCREWS . foot © SCREWS « STOVE BOLTS 
. e*eeee ee © © © © © © © © © © © © © © © «© Made in all sizes, types andheadstyles © © © © © © © © 
American Serew Co., Providence, R. 1. The H. M. Harper Co., Chicago, tl. Pheoll Manufacturing Co., Chicago, III. 


The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y- 
Central Screw Co., Chicago, tll. Manufacturers Screw Products, Chicago, III. Scovill Manufacturing Co., Waterville, Conn. 
Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Ine., Chicago, Ill. 


f- 

ef yg 

- Ri Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohie The Southington Hardware Mfg. Co., Southington, Conn. 
ly The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 


; Atlantic Screw Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 


General Screw Mfg. Co., Chicago, lil. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 
Pawtucket Screw Co., Pawtucket, R. |. 
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Washington bays 


passed, and that includes a week of initial ses- 

sions of the National Labor-Management Con- 
ference, but the overall situation is still tangled. Power- 
ful and impatient as are the pent-up forces of recon- 
version, the national controversy over prices, profits 
and wages remains a potent barrier to full industrial 
activity. ; 

Yet men of good will on both sides—management and 
labor—agree that the differences are not insoluble. 
And the country, as a whole, is tired of confusion and 
indecision. And not the least of those tired are the 
returned veterans. So we may expect that eventually, 
if labor and management fail to meet on common 
ground, the sheer force of an aroused public opinion 
will force both sides to come together. 

As to the conference in Washington, immediate re- 
sults have been niggardly. But, perhaps, it would be 
fairer to evaluate the situation on the basis of the in- 
escapable difficulties and antagonisms involved in the 
meeting of so many diverse personalities and interests. 
Most important would be to realize that no miracles 
can happen ; no worth-while solution can be found over- 
night. To quote from a recent weekly report of the 
Chamber of Commerce of the United States, “If the 
National Labor-Management Conference is going to be 
worth anything, it is going to have to be a continuing 
proposition with no time limit set for its functioning 
and no sniping at it to get through and please go home.” 


A NOTHER month of the reconversion period has 


Reconversion Tax Relief 

On the brighter side, the new revenue act of 1945, 
just signed by the president, cuts almost $6 billion from 
the nation’s tax bill—more than one-half of which will 
benefit corporations, primarily through repeal of the 
excess profits tax. 

Also on the bright side, is the opinion of many ob- 
servers that the time lost by price and wage contro- 
versies, is not a total loss. Manufacturers have been 
able to retool and to otherwise complete the physical 
reconversion of their plants. In addition, production 


LATE WASHINGTON NEWS 


The Civilian Production Administration intends to 
tighten up inventory restrictions where produc- 
tion is being stalled by stringency of supplies. .. . 
New regulation, PR 32-A, is slated for early re- 
lease. . .. Otherwise, news developments, of strict- 
ly industry-wise character, are marking time. .. . 
Overshadowing all other news are the Truman- 
Attlee conference, financial aid to Great Britain, 
and other vast problems urgently affecting imme- 
diate world security. 


An Analysis and Summury 
of Current News and Reports 
From Government Sources 


and distribution blueprints have been drawn, and de- 
sign and development staffs have been set to work on 
new products and new lines. In these directions, the 
observers say, reconversion has made much better 
progress than the outward aspect would indicate. 

But these observations are not to discount the seri- 
ousness of labor-management difficulties. They are 
profoundly serious and go to the root of the reconver- 
sion problem. For without labor-management peace, 
all the physical reconversion of plants and all the blue- 
prints in the world will not bring into being that na- 
tional confidence and full purchasing power on which 
an abundant national economy depends and flourishes, 


Atomic Scientists Meet Congress 

Meanwhile science and research have practically con- 
quered Washington. With the world uneasily at the 
threshold of the atomic age, Congress has been hold- 
ing hearings on the control of the atomic bomb and 
atomic research, is considering a number of bills on 
nationally sponsored research, has listened to a succes- 
sion of top-flight physicists, chemists, engineers and 
other scientists. 

Perhaps a hopeful portent for the future is the in- 
creasing evidence that men of science are beginning to 
realize their responsibilities and are making their voices 
heard in the making of national and international pol- 
icies. Significant is the organization of the Federation 
of Atomic Scientists representing 90 per cent or some 
1300 scientists who were engaged on the Army’s Man- 
hattan Engineering Project. Also significant is the 
proposal by Prof. L. C. Dunn of Columbia University 
at a Senate subcommittee hearing that a new depart- 
ment of science be established headed by an official 
with cabinet rank. 


OPA Regulations 

As far as normal Washington news is concerned, the 
Office of Price Administration has had most of the 
battles, and has been issuing by far the major portion 
of new government regulations, Reconversion pricing 
for consumer type radios and phonographs has been 
covered by a new regulation (No. 599) which is dis- 
cussed in detail on page 95 with special application 
to new designs. And in new regulation No. 598, OPA 
set ceilings for new domestic mechanical refrigerators 
(electric and absorption type) at levels approximately 
equal to prices ruling in March, 1942. 

Another maximum price regulation (No. 82) in- 
cludes every type of electrical wire, including aluminum 
and nickel-alloy. The old regulation priced only cop- 
per, copper-clad and copper-alloy wire. Purpose of the 
new regulation, said OPA, is to simplify pricing meth- 
ods. And as reported in the “late news” box in last 
month’s ELEcTRICAL MANUFACTURING, manufacturers 
of radio components were granted final, and substan- 
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If you’re looking for a way 


PTTL Ty ate hy To Ta in Prt ie 


Manufacturers in scores of industries 
have stepped up output per man-hour 
—lowered product cost with no sacri- 
fice of product performance—by spec- 
ifying ArmaSteel for the production 
of vital parts. 


Cast to conform closely to finished 
shapes, and providing exceptional 
machinability, ArmaSteel reduces 
machining requirements at the same 
time it speeds machining operations. 
In many cases, parts production has 


TO CUT PRODUCTION COSTS ¢ 


i 


been increased as much as 70%— 
with a substantial saving in tool wear 
and cost per piece. 


Ready response to localized harden- 
ing, together with a wide range of 
physical properties that can be sup- 
plied accurately and consistently, 
makes ArmaSteel a metal of great 
adaptability. Let us show you how 
ArmaSteel can meet your require- 
ments—and how to take advantage 
of the savings it offers. 


They finished their job—let’s finish ours ... BUY VICTORY BONDS 


CAST FOR A LEADING ROLE IN INDUSTRY 


SAGINAW MALLEABLE IRON bDiIvISsSION oF GENERAL MOTORS 


SAGINAW, MICHIGAN 


DECEMBER 1945 


*Reg. U.S. Pat. Of. 
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tially advanced, price increase factors. These final 
factors and the original “interim” figures are compared 
below. 


Components Final | “Interim” 


factor factor 
percent | percent 


Coils, including radio frequency and inter- 
mediate trequency coils for radio equip- 
ment 

Capacitors, fixed, all types (except mica) 

Radio power and audio transformers, 
chokes and vibrators 

Variable condensers (except mica) 

Speaker and speaker parts 

Parts for electric phonographs, phono- 
graph recorders and radio-phonograph 
combinations 

Fixed and variable resistors 

All other radio parts, including hardware, 
molded parts, terminals, shields and 
switches 





The final factor of 10.4 per cent on radio tubes, estab- 
lished on August 31, was a final factor at that: time, 
and continues at the same level. 


The CPA Takes Over 


Formal dissolutio; of the War Production Board 
took place on November 2, with Chairman J. A. Krug 
returning to private industry. The new Civilian Pro- 
duction Administration, headed by J. D. Small, for- 
merly Mr. Krug’s chief of staff, inherits only a handful 
of WPB orders—52 orders and three main priorities 
regulations, to be exact. This compares with about 650 
controls that were in effect in the heyday of the WPB. 

Continued scarcities of certain materials are respon- 
sible for the continuance of the orders still in effect. 
For instance, crude rubber is still in short supply, and 
so is tin. Lead and antimony are two other metals on 
the scarce side. The respective controls on all these 


metals are likely to remain on the books for some 
months. 


Surplus Property 


Fixed price policy for all surplus machines and ma- 
chine tools was established by new regulation (No. 13) 
of the Surplus Property Administration. The new 
regulation provides a price reduction rate for tools with 
up to 25 years of active use, and represents a long-range 
fixed price policy of all metal-working machinery in 
the surplus category. 

According to the SPA, a recent machine tool inven- 
tory by government agencies showed a potential surplus 
of approximately 700,000 items, of which approximately 
340,000 items consist of “cut-a-chip” machine tools. 
But from this potential surplus, it is necessary to de- 
duct items which will be needed for a strategic reserve. 
Requirements for such a reserve are currently being 


developed by the War and Navy Departments and the 
Maritime Commission. 


Wartime Statistics 

To ensure the most efficient use of wartime industrial 
statistics and other data compiled by the War Produc- 
tion Board and predecessor agencies, the Civilian Pro- 
duction Administration has established a statistical re- 
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search room which will be open to the general pu lic 
through December 28, 1945. Much of the data g:th- 
ered during the war, it is explained, has not been pub- 
lished, and this, too, will be available for research 
purposes. 

Individuals, companies and associations interested in 
visiting this statistical research room are requested to 
notify the CPA in advance. A form is available on 
which prospective visitors are requested to indicate the 
statistical data in which they are particularly interested, 
but no other requests for information by mail will be 
entertained. 


Report on Procurement 

Interesting and helpful report on the approximate 
time lag for procurement of selected list of components 
and industrial products in a number of manufacturing 
fields was issued by the War Production Board shortly 
before it wound up its affairs. Almost 600 items are 
listed in the pamphlet and the lead time for procure- 
ment ranges from “none” to 78 weeks in some items. 
Estimates for the lead time before conditions for pro- 
curement return to normal range up to four years in 
some instances. : 

A copy of the pamphlet is obtainable from WPB’s 
successor agency the Civilian Production Administra- 
tion in Washington. Title of the pamphlet is “Time 
Lag for Procurement of Selected Items.” The esti- 
mates on a number of items of particular interest to 
our readers have been abstracted and tabulated below: 


Lead 
Prewar | Present time 
lead lead will be 


time time normal 
Material, product or component |(in weeks)|(in weeks)| (Est.) 


Compressors—portable type Stock-4 4-16 | Oct. 
Compressors—large type 4-32 12-40 | Feb. 
Fans & blowers—light duty type 3-10 3-10 
Fans & blowers—heavy duty type 10-20 10-20 
Heat exchangers 8-20 8-20 


Motors, tractional-hp (quantity 
less than ten) Stock-10} 26-60 | Oct. 
Motors, integral-hp, single-phase 


up to 5 hp (quantity less than ten)| Stock-10} 40-80 | 1947 


Motors, gear type 12-20 20-60 | Oct. 
Motors & generators, less than 
200 hp 6-12 20-30 | July 


Motors & generators, 200 to 500 hp | 20-30 20-40 | Mar. 
Motors & generators, cver 500 hp 20-50 26-52 | Mar. 
Pumps—small Stock-16 8-20 | Oct. 


Pumps—large 4-32 12-44 | Oct. 
Condensers, radio Stock 8 Dec. 45 
Resistors, radio Stock 8 Dec. 745 
Transtormer, steel 6-8 10-12 | Feb. 
Transforme: (special) 8 12 Jan. 
Tubes, radio receiving Stock 8 Dec. ’45 
Anti-triction bearings 1-8 4-8 Feb. 
Dry cell Stock Stock 

Rectifier tubes Stock Stock 


Commerce Department Reports 

The Department of Commerce has become the clear- 
ing house of information on German technological and 
scientific secrets. Already, the Office of the Publica- 
tions Board, operated by the department under direction 
of President Truman, has 377 reports indexed. This 
index gives title, number of pages, index number, and 
price of each report. Subsequent indexes will be pre- 
pared and also made available to those requesting copies. 
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BY GUARDIAN 
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More and more of today’s instruments, appliances and machines start, stop, see, hear, 
measure, count, time, record, talk, fly, with Relays by Guardian. Manufacturers who 
designed these products thought they needed “specials”, yet found Guardian standard 
Relays better qualified on performance—price—delivery. For example, the Guardian 
Series 100 Relay is a standard type with replaceable coil and contact combinations 
available. Has a wide operating range from 3 v. to 230 v. at 60 cycles. Another 
unit, the Series R Stepping Relay is built for three basic types of A.C. and D.C. opera- 
tion: 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. These and other 
Guardian controls and Guardian's speed and flexibility of manufacturing can make 
things easier for you. Send for NEW RELAY CATALOG showing 43 basic types of relays, 
a complete line of solenoids, magnetic contactors, switch parts, together with operating 
u data, specifications, suggested applications. Your catalog is waiting. No cost. Write. 


“wnt” GUARDIAN\@ ELECTRIC 


1627-P W. WALNUT STREET 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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WUew Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


HIGH-SPEED SENSITIVE RELAY 
Speeds up to 1000 operations per second, and sen- 
sitivity as low as % milliwatt, are indicated for this 
hermetically sealed relay. Basic design of the relay 
(designated Millisec) is described as a departure from 
conventional practice. The moving parts are protected 


| 
from dust, moisture and corrosive fumes by a glass | 


envelope (see cutaway view). 

Ratings up to 5 amp are obtainable. 
can be less than 1 millisecond. 
1 amp rating this relay is 3 in. high and has 1% in. base 
diameter. Stevens-Arnold Company, Inc., 22 Elkins 
St., South Boston, Mass. 


ALL-STEEL D-C MOTOR 


A feature of this rugged, all-steel d-c motor is a de- 


vice for suppression of interference with standard radio | 
reception. This feature makes the motor particularly | 


adaptable for use with appliances. Regular models are | 


rated at 4%, 4% or % hp. Other sizes are available on 
specification. Illustrated is the %-hp size (Model 
Y%DVO7). Ampere input is 18. Approximate dimen- 


sions are 101%¢ in. long by 7%pe in. high by 7 in. | 
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Closing time | 
In the 115-volt a-c, | 





wide. Weight of the motor is approximately 45 Ib. 

The louvered cover (which is optional) and the com- 
mutator end cover can be rotated to permit mounting 
in any horizontal position. The motor is drip-proof 
when horizontally mounted. If desired, it can be ver- 
tically mounted. Design permits easy inspection and 
facilitates adjustment of brush holders for most efficient 
commutation. Ball bearings have grease seals. Motor 
is also available for 110- and 220-volt d-c operation. 
All ratings are stated to be conservative. Kato Engi- 
neering Company, Mankato, Minn. 


CIRCUIT BREAKER 
Ratings for this 100-amp frame size circuit breaker 
(ML2) are 15 to 100 amp, 600 volts a-c, and 50 to 
100 amp, 250 volts a-c or d-c, 2 and 3 poles. The 
breaker is also available in a dust-resisting sheet steel 
enclosure, with front operating handle, for 3- and 4-wire 


solid neutral applications. In addition, explosion- 
resisting enclosures are available for Class 1 Group D 
and Class II Group G hazardous location applications. 
The breaker is also supplied for panel boards. Square 
D Company, Switch and Panel Division, 6060 Rivard 
St., Detroit 11. 


CELLULOSE PROPIONATE PLASTIC 

Early commercial production of cellulose propionate 
plastic under trad? name designation of Forticel pro- 
vides a new and valuable addition to the cellulosic family 
of plastics with wide application in many products. This 
new plastic is described as providing superior impact 
strength, better dimensional stability, and, in some re- 
spects, improved electrical properties as compared with 
other cellulose plastics. In addition excellent surface 
lustre and mold finish characterize both injection- or 
extrusion-molded products made from this plastic. 
According to the producers, this characteristic should 
serve to bring finishing costs to a minimum. Another 
advantage claimed for the new material is its superior 
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ERE it is . . . the new Klearking Filter... a 
H product of Empire Distributors of Chicago. 
It is easily attached to any faucet and, by means 
of a special filter disc, yields clear, sparkling water 
free from sediment and chlorine taste. And, thanks 
to CMPC Molded Plastics, the low production cost 
places the unit within the easy reach of everyone. 

Molds were made and the plastics parts molded 


of a polystyrene material having extremely low 


CHICAGO 
MOLDED 


moisture absorption, successfully re- 
sisting the effects of hot water at 
faucet temperatures. They are im- 
mune to rust and corrosion and con- 
sequently there is no danger of con- 
tamination. And the filter is avail- 
able in a wide variety of attractive 


PRODUCTS 
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colors to harmonize with any kitchen color scheme 

. colors that will retain their sparkling beauty 
indefinitely. 

This is another example of CMPC Complete 
Service . . . designing, mold-making, molding, and 
finishing . . . the ability and the facilities for 
handling any plastics molding job from the sim- 
plest to the most complex . . . a service that is 
backed by more than a quarter century of experi- 
ence in plastics. And that’s another 
reason why you'll find this a good 
place to bring your plastics molding 
problems. 

Why not ask for the services of a 
CMPC Development Engineer? 


There’s no obligation. 


1024 N. Kolmar Ave. &3 Chicago 51, Illinois 


Branch offices in principal industrial centers 
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If awards were being given for 
blueprints of outstanding excellence, those made with Ark- 


wright Tracing Cloth would certainly be in the Blue Ribbon 
class! Arkwright cloths contain no surface oils to become 
opaque and brittle with age. Exceptionally high, longer last- 
ing transparency is obtained by Arkwright’s exclusive mechan- 
ical processing methods. 


EASES AND SPEEDS WORK. You'll find no pinholes, 
specks, dirt, stains or other imperfections to detract from its 
use as a drawing material or lower the quality of your repro- 
ductions. 


TOUGH AND SERVICEABLE. Arkwright Tracing Cloths 
take erasure after erasure without smudging or wearing 
through. And re-inking is done without “feathering” or blot- 
ting. Countless copies can be made without tearing, fraying 
or curling of the original drawing. 


FREE SAMPLES. Samples of this work-easing, job-improv- 
ing cloth will be sent free on request to test on your own 
drawing board. Write: 
Arkwright Finishing 













Company, Providence, 


Rhode Island. 


Sold by leading drawing 
material dealers everywhere 














plastic flow quality in molding operations which resuts 
in practically invisible weld lines and consequent greater 
strength in the weld. 

Molding cycle of this material is shorter than that of 
cellulose acetate, it was stated. In specific instances 
this shorter cycle would be equivalent to a 25 per cent 
increase in production. Non-critical molding tempera- 
ture range is wide and may vary as much as 50 to 60 F. 





sialsenaianiasiiieaien 
Cellulose 
Esters 





Humidity Expansion 
Characteristics 
O/-90% RH. 
@77°F 


ASTM METHOO 0-570-42 















1ZOD IMPACT 
FOOT POUNDS PER INCH OF NOTCH 


‘ Matl Per Cent 
3 ww 

z CR 04 

« Ec. OS 
2 é | A. 09 

@ S18 04 

2 

< 











Specific gravity is about 1.2. Power factor is 1.5 to 2 
per cent. . Dielectric constant is 3.0 to 3.5 at 10° cps. 
Impact strength, water absorption and humidity expan- 
sion characteristics are shown in the comparative chart 
reproduced herein. The figure “CP” refers to cellulose 
propionate, “EC” to ethyl cellulose, and “A” and “B” 
to cellulose esters. Celanese Corporation of America, 
Plastics, Div., 180 Madison Ave., New York 16. 


SCREW-TYPE IRON CORES 


Threaded molded iron cores eliminate the need for 
brass core screws for adjustment. Considerably higher 
“Q” ratings result because of the absence of metal in 
the coil-field and because the cores themselves are not 


_grounded. Reduction of overall lengths of coil and 


core is achieved, and, in many instances, threaded coil 
forms can be eliminated. These threaded, screw-type 


cores, therefore, tend to make smaller assemblies pos- 
sible and, in general, can be applied to facilitate many 
design problems. 

In designing intermediate frequency and dual inter- 
mediate frequency transformers for AM and FM equip- 
ment, for instance, these threaded cores may be tuned 
from one end of the transformer can simply by. placing 
the coils side by side. In multiband sets, these cores 
may be used to reduce the size and improve the com- 
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..-with four sound principles for economy and fast assembly 


Scovill Phillips Recessed Head Screws are scien- 
tifically designed and engineered to offer these 
outstanding assembly features: 


1. Speed: Driver point automatically centers in 
recess ... fits snugly. Screw and driver become 


one unit ... assembly speed often increases 50%. 


2. Safety: The recessed head feature eliminates 
slotted screw burrs and screw driver skids which 
result in injuries to assembly workers . . . losses 


in time and money are eliminated. 


3. Appearance: The attractive recessed head gives 
that “finishing touch” to products having visible 


eeebuy Scovill Phillips Screws for 


screw heads... attractive appearance improves 


sales appeal. 


4. Assembly Cost: The use of Scovill Phillips 
Screws reduces rejects—raises efficiency; curtails 
accidents —increases speed, eliminates burrs— 
saves man hours... all of which adds up to lower 
assembly cost. 


The progressive features of Phillips Screws com- 
plement and expand Scovill’s progressive pro- 
of producing specially designed cold- 
Phillips Screws made by 


gram 
forged fastenings. 
Scovill are backed by the quality and depend- 
ability for which Scovill is well known. 


quality, economy and fast assembly 


SCOVILL _.MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


ray 
Wy 


DIVISION 


TEL. WaTeRBURY 3-315! 





NEW YORK, Chrysler Building - DETROIT, 6460 Kercheval Avenue - CHICAGO. 135 South LaSalle Street » PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. » SYRACUSE, Syracuse - Kemper Insurance Bidg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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1 Ryerson isa convenient s 
: over ten thousand dif 
shapes and sizes of stee 
for immediate shipment 
P nea lant: Chic 
nearest Ryerson p cor 
- waukee, Detroit, St. Louis 
nati, Cleveland, Pittsburg? 


_ delphia, Buffalo, New Yor 


pactness of the antenna, radio frequency, and oscillator 
coils for each band. Stackpole Carbon Company, St, 
Marys, Pa. 





LIGHT-DUTY VIBRATION MOUNT 


Loads as low as 1 Ib can be handled by this light- 
duty vibration mount specially designed for such appli- 
cations as the elimination of vibration and noise in small 
motors, household and business appliances, etc., and for 
the isolation of precision instruments and other delicate 
apparatus. 

This vibration mount (known as Rexon) incorpo- 
rates a principle of design that combines the high vibra- 
































tion dampening properties of rubber-in-shear with the 
simplicity, durability, and safety of a simple compres- 
sion mount. Units are available for horizontal, vertical, 
rotary or inclined vibration. 

Smallest of the five available sizes has a proper dead 
weight load of 1 to 10 lb and a deflection of %4» in. to 
Vy LAS SSS \ ANS ¥% in. Largest, has a load range of 100 to 200 Ib and a 


NDSTRENGTH deflection of %¢ in. to % in. Hamilton Kent Manu- 


facturing Company, Kent, Ohio. 
















CAPACITOR-START INDUCTION MOTOR 

Precision-built capacitor-start induction motor (SM- 
30) rated from %5 to %» hp finds a wide field of appli- 
cation in appliances, heating equipment, control devices, 
hand tools, pumps, etc. It is wound for standard power 
supply up to 460 volts a-c, and for speeds of 3350, 1725 








THE UNIVERSAL LIQUID CEMENT 


Used in the electrical field for 
35 years ...In Peace and in War 


READY TO USE e DRIES QUICKLY 
WATERPROOF 


A few of Ambroid’s many uses: 


For holding calibrating screws... 
Our laboratory holding mercury switch tubes 
is at your serv- in clips . . . insulation non-fray 


ice. Special . . 
adhesives sup- - and moisture-proofing. 


plied for va- Request on your 
rious industrial letterhead brings sample 
lines. Send us 

















and 1150 rpm in capacitor and split phase, or 3100 and 






Packaged in tubes, pint, quart and 






your problems. gallon cans. 1550 rpm as a shaded-pole motor. Speed reduction 


AMBROIDCO., INC. 







gearing can be provided if required. Motor incorpor- 
ated design features intended to assure maximum power 
in relation to its compactness and to provide long serv- 
ice. Also incorporated is a provision to eliminate radio 







EST. 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 
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Truly compressible cork- 
and-synthetic-rubber gasket 
Yael ae eu aL 
PITT aula ee ed 


Resilient, sulphur-free, cork- 
and-synthetic-rubber gasket 
seals oil-filled switch cover; 
compresses without sideflow. 


Solve difficult gasket problems 
in less time, at lower cost een ae et 


est SE ule skh A ae 
Munim Teele ae 


»-- with Armstrong's stock sealing materials 


You'll get faster, more economical solutions to your low and medium tem- 
perature gasketing problems at Armstrong. Here you may choose from more than 
50 scientifically formulated, resilient sealing materials. Each one is designed to 
meet a specific class of problems exactly. Thus, in most cases, a stock material from 
Armstrong will handle your job . . . without delay or costly, special compounding. 
You may draw freely upon our store of technical knowledge and practical field 
experience because, in the past 33 years, we've solved practic ally every conceivable 
type of sealing problem where temperatures range from minus 70° F. to plus 300° F. 
For concrete and unbiased help, call, write, or wire the Armstrong office near you. 
END FOR FREE BOOKLET. For descrip- Or send us working drawings and details. No obligation, of course. 
tions of Armstrong's Sealing Materials, see You can order Armstrong's specialized materials in roll goods, ribbon, or 
weet r ct $ & ° ° - ° 
vite, ws foe yenat enna of Gusinen tnablet, tapes . . . in sheets or strips . . . extruded rings . . . or molded shapes . 
askets, Packings, and Seals.’ Address well as in die-cut pieces. For same-day service on special die-cut gaskets, 
mstrong Cork Company, Gaskets and 
Packings Department, 9512 Arch Street, check with your near-by gasket cutter. Many leading cutters now stock 
Lancaster, Pennsylvania. A 
rmstrong’s Sealing Materials. 


ARMSTRONG’S GASKETS -. PACKINGS . SEALS 


Cork Compositions ... Synthetic Rubber Compounds ... Cork-and-Synthetic-Rubber Compositions ... 
Fiber Sheet Packings ... Rag Felt Papers 
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@ Inspection—especially when 
backed by critical instrumentation 
—insures Aerovox Capacitor 
Craftsmanship. 


With Aerovox electrolytics, for 
example, production is checked 
from start to finish—from the pre- 
checking of each constituent ma- 
terial to the checking of completed 
units. Because of the extra-critical 
inspection standards, most of the 
test equipment is designed and 
built by Aerovox engineers. Hun- 
dreds of such exclusive Aerovox 


ITOR 


patzmanhe 


"} 


instruments (Aerovox capacitance 
bridge here shown) are in daily 
use on the production line—in- 
struments seldom seen outside a 
laboratory——mounting gvard at 
every step from raw material to 
finished product. 


Such outstanding inspection rovu- 
tine, along with skilled and con- 
scientious workmanship and 
backed by sound engineering 
judgment, accounts for that wide- 
ly recognized Aerovox Capacitor 
Craftsmanship. 


® Literature on request. . - 





interference. Available corrosion—and shock-proof 

Capacitor, which is approximately 2 in. in diame e 
by 4 in. in length, may be attached to top, side or bes 
of motor, or may be mounted separately. Dimensix 
of motor are: Diameter, 3% in.; height (with ri; 
base), 37g in.; and length of body, 4% in. plus shat 
extension. Weight ranges from 44 to 7 Ib. dependi 
on rating. Regular models are ventilated, but may 
completely enclosed at a reduction in rating. Exp! 
sion-proof models are also available. Small Motors 
{nc., 1308 Elston Ave., Chicago 22. 
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COLD-CATHODE FLUORESCENT LAMP 

An instant-starting, cold-cathode lamp (type K) with 
a rated life of 10,000 hours has been made available. 
Design provides a special contact pin to fit into a lamp- 
holder punched with a hole of similar design. This 
variation in the design of the base has been incorporated 
as a safety measure to prevent the insertion of fluores- 
cent lamps of different starting and operating charac- 


SYLVANIA. 


K72Te) wTe 


teristics into a circuit designed for the type K lamp, or 
cold-cathode type of ballasts. 

The new cold-cathode lamp will be made in both 72- 
in. and 96-in. lengths of 1-in. diameter in white and 
other varieties of color. Operation will be on standard 
120-ma multiple ballast. The lamp has been specially 
designed for lighting equipment required to operate 
under conditions where maintenance is difficult or costly. 
Sylvania Electric Products, Inc., Danvers, Mass. 


OVER-RUNNING CLUTCH 
Four basic elements of this over-running clutch are: 
(1) A cylindrical outer race; (2) a cylindrical inner 
race; (3) a full complement of specially contoured 
“sprags” in the annular space between the races; and 


(4) means of energizing to maintain contact between 
the sprags and races. When torque is applied all sprags 
are rotated at the same time, gripping the inner and 
outer members to form in effect a single unit. Upon 
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Search Warrant tor Spring Trouble 


Spring coiling can, and often does, become a very complicated and vexing problem 
where both machine and material must yield peak performance in 

order to meet critical dimensional and test specifications. 
Then ordinary methods of analyzing the product deviations and its many possible 
causes are out. Only unusual technical skill supported by 
advancing instrumentation can succeed in obtaining the desired solution. 
All of the many special electronic devices used in regular production and for special 
investigations are designed and constructed by Hunter’s Special Apparatus 
Division. If you agree we go to more trouble to make springs right than you 


expected of leading springmakers, we can only say—you haven’t seen anything yet. 





You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 


can be met, too, for Drake 
has 


aT tame ZL OES 


DRAKE 


SOLDERING 
IRONS AND 
SOLDER POTS 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 


See Your Radio, 
Electrical or 
Hardware Jobber 


VL aA 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 
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_the removal of the torque, the sprags release in-tan- 


taneously. Positive engagement and disengagejent 
can thus be made repeatedly. 

This clutch is indicated for a variety of uses in \ual 
drives, multiple speed drives, and other applications 


_ where its particular features, such as its ability to pro- 
| vide an infinite number of stops without backlash. or 


its ability to automatically prevent reverse motion of a 
rotating shaft, are of design advantage. The clutch 
(designated Formsprag) is available in 10 sizes, rang- 
ing in theoretical torque value from 2360 in.-lb to 
125,000 in.-lb. The Gear Grinding Machine Company, 
Conant Road and Grand Trunk R. R., Detroit 11. 


SMALL WIRE-WOUND RESISTOR 


A fixed wire-wound resistor, rated at 1 watt with 
maximum resistance of 1 megohm, is only 14,4 in 
long by 3 in. in diameter. Axial leads, 3 in. long of 
No. 20 tinned copper wire, permit convenient mount- 
ing on standard terminals strips. Standard tolerance 
is +1 per cent; closer accuracy up to +0.1 per cent 
is obtainable on special specification. Designation of 
this resistor is Type 188. Shallcross Manufacturing 
Company, 10 Jackson Ave., Collingdale, Pa. 


SELENIUM RECTIFIERS 
Hermetically sealed in glass tubes, these compact high- 
voltage selenium rectifier stacks are especially designed 
for operation in high ambient temperatures. They are 
available in several lengths and in ratings up to 4000 
volts. Wide range of uses include applications to ca- 
thode ray tubes in television equipment, and in high- 


voltage, low-current rectifiers in many electronic de 
vices. 

The stacks may be installed easily. Connection is 
through heavy silver-plated ferrules at each end of the 
glass tube. Size of the ferrules allows mounting in 
30-amp fuse clips unpolarized or polarized by addition 
of a single member to the fuse clip assembly. Federal 
Telephone and Radio Corp., 67 Broad St., New York 4. 


SOUND DISTRIBUTOR 


A 5-way sound resonator and distributor is so de- 
signed as to develop unusually superior acoustic re- 
sults. The resonator has specific applications in the 
manufacture of loudspeaker units, and as a sound cham- 
ber component in complete products such as large 
recording equipment, automatic phonograph machines. 
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ESIMENE 8QUA | 


Here is a cellulose filled melamine 
molding compound which com- 
bines characteristics which you 
may need. Resimene 803A has 
high arc resistance—125 seconds, 
which means long life in any part 
where arcing or flash-over is met. 
More stamina can be built into 
switch bases, connectors, plugs 
and other electrical parts with 
this important advantage. 

But that is not all Resimene 
803A offers...its abrasion re- 
sistance is higher than cellulose 
filled phenolic...it has higher 
alkali resistance than most ther- 
mosetting plastics and, in addition, 


it’s not attacked by weak acids, 
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most organic solvents or boiling 
water. These properties are com- 
bined in a molding compound of 
excellent moldability and good 
physical properties formerly ex- 
pected only with general purpose 
phenolics. After-shrinkage of Resi- 
mene 803A is considerably less 
than any similar material... 
Resimene 803A is being produced 
only in black and olive drab. 


* * * 


For full details and advice, 
write MONSANTO CHEMICAL Com- 
PANY, Plastics Division, Spring- 
field 2, Massachusetts. 


The broad and versatile Family of Monsanto 
Plastics includes: Lustron polystyrene * Cerex* 
heat resistant thermoplastics * Vinyl acetals « 
Nitron* cellulose nitrates « Fibestos* cellulose 
acetates * Resinox* phenolics * Thalid* for 
impression molding « Resimene* melamines « 
Forms in which they are supplied include: Sheets 
e Rods « Tubes * Molding Compounds « In- 
dustrial Resins « Coating Compounds « Vue- 
pak* rigid transparent packaging material, 


*Reg. U.S. Pat. Off. 


MONSANTO 


” 


PLASTICS 


SERVING INDUSTRY... 


M SERVES MANEIND 








Small tubular rivets, automatically set by 
MILFORD specialized machinery, achieves 
astounding results in speed, economy, accu- 
racy and renoamens cost saving. Ask us 
how this combination might be used for 


your benefit. 


The 


akKK kk 


ILFORD 
RIVET & MACHINE CO. 


EASTERN DIVISION CENTRAL DIVISION 


MILFORD, CONN. ELYRIA,OHIO 


or radios. It is said to produce especially good results 
where sound has to be distributed out of doors or in 
large enclosures. 

Structural design of the resonator provides space 
for five loudspeakers—one in each of the four spaces 
created by the vertical separating sections, and the fifth 
on the bottom (see illustration). The loudspeakers 
may be of various dimensions. Dimensions of the reso- 
nator provides a 24-in. cubicle air space. Without in- 


stallation of loudspeakers and auxiliary equipment, the 
total weight is 90 Ib. Each of the independent loud- 
speaker units may be controlled separately, or all five 
jointly, by means of 6-way amplifier switch built int 
the amplifier section. 

Although each of the five loudspeakers is sharply 
directional, established acoustical principles are so uti- 
lized, it is stated, as to develop a blended mass sound 
effect in which there is no predominance of higher or 
lower frequencies. Robinson-Houchin Optical Com 
pany, 79 Thurman Ave., Columbus 6, Ohio. 


PROTECTED-TYPE A-C MOTORS 
A full line of a-c, squirrel-cage, protected type ol 
motors from 1 to 200 hp is made available. Models 
built in NEMA standardized frames, 203 to 326 in- 


clusive, have no openings in the frame or shields above 
the horizontal center line. Other models, built in 
NEMA frames 326 to 505, as well as in three new 
larger frame sizes, designated B58-A, B and C, are 
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NEW DESIGN OR NEW PRODUCT in the making? 
Roebling offers just the right steel for your 
machines and methods . . . meeting the job 
requirements all the way. 

Uniform Roebling high quality is assured 
by precision control all along the line of pro- 
cessing. Identical physical properties are 
achieved in coil after coil by careful chemical 
analysis . . . by remarkably accurate anneal- 
ing and tempering methods. 

Perhaps you’ve a tough fabricating problem 
with strip steel. Roebling cold rolled strip 
comes to you with the workability and finish- 
ability your product requires. It will feed 
through forming, punching or stamping 
presses without hitch or halt . . . without 
damage to dies. And its smooth rolled surface 


ff 


comes in several time-saving finishes. 

Round and shaped wires have the same de- 
pendable uniformity and dimensional accu- 
racy. In strength and spring, in finish and 
formability, you'll find them meeting exact- 
ing specifications. 

Call in a Roebling engineer for advice and 
help in making the proper selection. Or send 
a generous sample of what you require... 
we'll duplicate it exactly. Roebling steel prod- 
ucts are being made available by eased 
restrictions ... write our nearest 
branch for details. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


ROEBLING 
tag 


ROUND FLAT /j SHAPED STRIP WIRE 
St WIRE STEEL ROPE 


ELECTRICAL 
WIRES AND 
CABLES 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 


WOVEN WIRE 
FABRICS 
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DU-LITE 


A name known 
fo industry 


If you have a problem involving the 
chemical finishing of steel, copper al- 
loys or zinc, take advantage of Du-Lite’s 
specialized finishing service. 


There is no better Black Oxide Finish than 
Du-Lite! Du-Lite Black Oxide on steel was a 
widely used finish before the war—more ex- 
tensively used than any similar finish during 
the war—and now filling the need for a low 
cost, attractive and durable finish for many 
peacetime applications. 


Only the Du-Lite process for copper alloys 
can produce a black oxide finish on any copper 
alloy «without copper plating. 


And now “Du-Lite Phosteel’’—a phosphate 
type finish for steel and’zinc. A single bath, 
using one compound, Phosteel Syrup, pro- 
duces a bonding coat for lacquer or a heavy 
coat for use with oil as a final finish. No other 
chemicals required to maintain operation. 
Phostee! will meet your requirements if you 
have an application -for this type finish—and 
Save you. money. 


FREE. Your request will bring you the fact book, 
“Du-Lite Chemifinishes.”” Tell us your problem 
and let us make recommendations. 


es ee 
MIDDLETOWN, CONNECTICUT 


| 
| 
| 


basically the same in design but add two shielded air- 
exhaust openings in the upper half of the frame. ‘he 
openings are so designed, however, as to preclude }0s- 
sibility of dripping liquids, falling metal chips, ctc., 
entering the motor. All models are rated at 40C tem- 
perature rise, full-load continuous duty. 

In the smaller sizes the rotors are completely cast i 
one operation from aluminum alloy. Rotors of th 
larger motors have copper bars with brazed-on far 
and end rings. Stator coils of all sizes have vinyl 
sulation. Illustration shows the largest and the small- 
est of this line of motors. Crocker-Wheeler Divisi 
Joshua Hendy Iron Works, Ampere, N. J. 


HEAVY-DUTY VOLTAGE REGULATOR 

Compact design and sturdy construction mark this 
3-unit, vibrating-type, heavy-duty regulator for low- 
voltage d-c generator applications. The three units 
(reverse current relay, voltage control, and current 
limiter) function in any position and. have been de- 
signed to withstand effects of external. vibration and 
shock. 


This regulator is available in maximum capacities of 
S 


30 amp at 6 to 32 volts and 45 amp at 6.to 12 volts d-c. 
Maximum field current rating is 3 amp at 6 volts, 0.5 
amp at 32 volts d-c. Approximate dimensions are 
width, 734 in., depth, 4 in., height, 3% in. Average 
weight is 3.25 Ib. A gasketed, drawn steel housing 
provides dustproof and waterproof protection. R-B-M 
Manufacturing Company (Div. of Essex Wire Corp.), 
Logansport, Ind. 


SILICONE INSULATING VARNISH 

A low curing temperature (300F) makes this silicone 
varnish (DC996) particularly adaptable for low tem- 
perature baking. It is used as a dipping or impregnat- 
ing varnish for électrical equipment wound with silicone 
insulating materials and provides the equipment with the 
same high order of thermal stability and waterproof 
characteristics that are typical of the silicone insulation. 

Any of the standard methods used for applying con- 
ventional organic varnishes can be used to apply DC966. 
When coated on metal, air dries it to a slightly tacky, 
soft film, which is cured to a non-flowing, tack-free 
flexible film after baking for 1 to 4 hours at 302F. 
Electrical properties (measured on coated panels at 
25C and 50 per cent relative humidity) are as follows: 
Dielectric strength, volts per mil,—1500 to 2000; di 
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WITH PHOS-COPPER.YOU MERELY: 





Clean the metal 
n- 


Apply Phos-Copper 


Apply heat 


‘ 


WILL THIS QUICK METHOD SIMPLIFY YOUR PROCESSES? 


— 
= 
QO. 

ee 


‘y OR SAVE YOU MONEY? 






You’re sure of strength greater than the 
parent metal... corrosion resistance equaling 
the parent metal .. . electrical conductivit 
98% as great—when you use Phos-Coppér 
to braze copper, brass and bronze. 

And you are following a well-defined srend 
if you check again carefully on your/Ananu- 
facturing processes to see if a built-#p struc- 
ture joined by brazing can replgte a com- 
plicated machining or casting j6b. Brazing 
is simple, speedy, sure. 

This is particularly trye’with Phos-Copper 
since it offers the added advantages of low 
melting point, extellent capillary action, ab- 
solute uatfOrmity, high fatigue resistance and 
ower first cost ... advantages which make it 
superior to tin and silver base solders. 

Phos-Copper brazing may be done in any of 
five ways—by gas, incandescent carbon, dip- 
ping and electronic heat, and in a furnace. It 
comes in rod, strip and special shapes. 

For added information on Phos-Copper, ask 
your Westinghouse representative for Book 
B-3201. Or write for a copy, to Westinghouse 
Electric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-90554 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


* 
In a few seconds, the gas torch and Phos-Copper have LA 
made a strong leakproof joint between the diaphragm and /HiE- 


the copper flange assembly. The process is simplicity itself. 
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iQ 
unctional- Design 
PILOT LIGHT ASSEMBLIES 


HOUSING NEON OR MAZDA LAMPS 


REATER emphasis on functional design is the trend in 
post-war engineering of Electrical-Electronic Products 
Mindful of this fact, Dialco has produced a line of Pilot Lights 
calculated to meet readily all post-war requirements. Com- 
prising Warning-and-Signal Pilot Lights, Panel Lights, Jewel 
Assemblies, and Socket Assemblies, the Dialco line offers un- 
limited variations in functional design, size, shape, electrical 
characteristics, color, finish, etc. Special emphasis 

on applications of NEON Glow Lamps. 


Let our Engineering Dept. help you select the Pilot 
Light best suited to the functional design of your 
post-war product 

PLUS LAMPS: To help speed production, we offer 
Pilot Lights completely assembled with the required 
General Electric or Westinghouse Lamps. 


WRITE FOR NEW 


Na | eee 


900 BROADWAY + NEW YORK 3, N. Y. 
Telephone: AUgonquin 4-51 80-1-2-3 


STANDARDIZED 


pat MATERIALS HANDLING 
Ne EQUIPMENT 


LOAD-CARRIERS 


SEND FOR LOAD-CARRIER 
MANUAL No. 1003MH 


Standardized Load - Carriers, 
equipped with deep stake pock- 
ets at each corner make possible 
the complete conversion of the 
truck by the addition of stand- 
ard accessories. Custom built 
trucks are also available in stain- 


less steel, aluminum and Monel 
Metal. 


MARKET FORGE COMPANY 


84 GARVEY ST., EVERETT 49, MASS. 


electric constant, at 1000 cycles,—3.0; power factor. at 
1000 cycles—O.7 per cent. Dow Corning Corp., }\ id- 
land, Mich. 


FLUORESCENT LAMP BALLAST 
Special feature of this fluorescent lamp ballast (\W2- 
48), designed for the operation of two 40-watt fluores- 
cent lamps, is the bottom lead arrangement. Other de- 


sign elements provide for minimum temperature rise, 
quiet operation and higher operating efficiency. Sola 
Electric Company, 2525 Clybourn Ave., Chicago 14. 


FLAME-RESISTANT PLASTIC 

Recently-developed formulation of the Thalid class 
of impression molding resins (No. XR540) is character- 
ized by flame-resistance. The resins provide plastics- 
glass-cloth laminates that are self-extinguishing and do 
not support combustion. Molding operations transform 
these laminates into hard, tough structures marked by 
high strength-to-weight ratio. An impression-molding 
method (low-pressure molding) is used to eliminate the 
need for large molds and heavy presses. The new 
formulation maintains the same excellent electrical 
properties that are characteristic of the entire line of 
Thalid resins. Monsanto Chemical Company, Plastics 
Div., Springfield 2, Mass. 


ELECTRIC ACTUATOR 
A specially built 114-hp, 28-volt motor, thermally pro 
tected and dust, sand, and salt-spray proof, is incorpor- 
ated in this actuator. Also integral in the unit are a 


magnetic clutch and spring-loaded brake. Originally 
designed for aircraft applications, in raising stabilizer 
surfaces, this actuator provides 11 in. of movement. 
Loads of up to 16,500 Ib in one direction and 8000 Ib 
in the other are permitted under maximum load condi- 
tions. Weight of complete actuator, including the mo- 
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STHE LEACH PLUG-IN RELAY 


Vv Concealed wiring—all connections on recep- 
tacle, behind panel. 


No soldering required in exchanging relays. 
TO 
Or- 
ea 


/ Exclusive interchangeable feature. 


Vv Permits flexibility of circuit combinations and 
operating voltages, without re-wiring. 


( Designed to fit standard octal socket. 


@ All the engineering skill that has created for Leach its reputation as manu- © 


facturers of fine relays is at your service. Our Engineering Department will be 





glad to discuss with you any problems which you may have. Write for literature. 


ally 
izer 
ent. 


maeeuE ACH RELAY: © ©. 
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“CONFIDENCE 


As business turns from war to 
peace, the instillation and main- 
tenance of confidence between 
seller and buyer are of paramount 
importance. Confidence in repre- 
sentations made concerning qual- 
ity and performance of goods 
fortunately exists wherever busi- 
ness is conducted along sound 
lines. Such confidence may be 
confirmed and intensified through 
the independent sustained deter- 
minations of quality that feature 
ETL services. If the client 
chooses to make public the results 
of such determinations, the 
process may become certification. 


ELECTRICAL 
TESTING 


LABORATORIES 


2 EAST END AVENUE AT 79th STREET 
NEW YORK 21, N. Y. 


Brochure and pamphlet “Certification 
That Is Valid” supplied upon request. 








tor, gear box and drive screw, is only 22 lb. Electrical 
Engineering and Manufacturing Corp., 4606 W. Jefier- 


son Blvd., Los Angeles 16. 


D-C INSTRUMENTS 

Series of precision d-c ammeters, milliammeters and 
voltmeters for application in various equipment such as 
motor-generator sets, battery charging equipment, test 
panels features a specially designed lightweight mag- 
netic movement that develops an unusually high torque. 
The instruments are described as being able to measure 
the true average value of pulsating d-c regardless of 


wave form with the same accuracy as they measure 
steady battery current. 

Steel cases and other design elements provide dura- 
bility. For applications where other types of cases are 
preferred, they are available in zinc or brass. Several 
types of flush or projection mountings are provided. 
Accuracy is specified within 3 per cent of full scale range. 
Standard and special scale ranges are furnished. -Cases 
are made in 2-in. and 2¥%-in. sizes. The Electro- 
Mechanical Instrument Company, 812 Chestnut St., 
Perkasie, Pa. 


SMALL-DIAMETER CABLE 


Plasticized polyvinyl chloride insulation is used for 
the Type T conductors of this small-diameter, non- 
metallic sheathed cable. It is made in two- and three- 
conductor assemblies in sizes 14 to 4 without ground 
wire. 

Lighter weight and smaller diameter are obtained by 


use of an improved crushed-paper armor. Cable has 
Underwriters’ approval for 60 C operation. Complete 
assembly consists of the polyvinyl-insulated conductors, 
spiral-wrapped impregnated crushed paper armor, wa- 
terproof jute fillers, a longitudinal paper wrap, and a 
moisture-resisting flame-retarding overall braid. Con- 
struction of the cable (designated PVX) makes it sim- 
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pecial- 

f a complete 

F wires to heavy 

Bles . . . serving: Public 

es, Radio, Electronic, Ap- 

Bliance and Instrument Manu- 

acturers, Telephone Companies 
and Contractors. 


THERMOPLASTIC INSULATION 


Nothing is constant but change . . . and in the wire 
and cable field the “change” to thermoplastic insulation 
has been tried and proved in the test tube of war. When 
victory is won you will demand the maximum resistance 
which these new compounds and constructions offer to 
heat, flame, oxidation, chemical action, oil, grease, mois- 
ture, cold, abrasion, fungus growth and other severe 
conditions. Write NOW for complete information and 
samples engineered to your particular requirements. 
Remember . . . when you're thinking of PLASTIC you're 
thinking of US! 


WORWS CH CONN 
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We possess both the “know-how” 
and the equipment to produce 
lamination dies of precision and 
long life. For estimates, please 
submit detailed blueprints, includ- 
ile M Chal Mela es 





Developers of ELECTRIX soft-rubber plugs and connectors, 
sold exclusively thru UNITED STATES RUBBER COMPANY 


148 MIDDLE STREET © PAWTUCKET, R. I. 


ORDER NOW 
FOR 1946 


You can avoid annoying delays 
in the production of your post- 
war products by arranging now 
for transformers. 

Made in 50 and 60 cy.— 


460/230 primary — 
115 secondary 


We are already booking orders 
for next year. First come— 
first served! 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan ines | 
“Since Nineteen-Nine | 


ple to strip. Colors provide circuit identification. Gei- 
eral Electric Company, 1285 Boston Ave., Bridgeport 2, 
Conn. 


COPPER OXIDE RECTIFIER 
A full wave, copper oxide rectifier is rated at 
volts a-c and 50 ma d-c, or at 6 volts a-c and 100 ma 


d-c. The rectifier is a double unit of a redesigned si 
gle unit (Model CX-4D4-F23) now rated at 6 vol 


a-c and 50 ma d-c continuous. 

Fully enclosed, the rectifier is completely sealed with 
a special plastics compound. Pre-soldered lead wires 
are used during assembly to prevent . overheating 
Mounting is on a single screw. Bradley Laboratories, 
Inc., 82 Meadow St.. New Haven 10, Conn. 


HEAT-RESISTANT CERAMIC MATERIAL 

A low thermal expansion coefficient and high resist 
ance to extreme thermal shock are the featured proper- 
ties of a recently developed ceramic material designated 
as Material M-244. It is stated that the material with 
stands temperatures of 2500 F. Applications include 
insulation for precision instruments and other purposes 
where dimensional changes must be kept to the 
minimum. 

The material can be formed to any shape by pressing, 
extrusion or casting. Specifications include the follow- 
ing data: Coefficient of thermal expansion—up to 600 
F, 1.6 by 10°®; up to 1000 F, 1.9 by 10-8. Dielectric 
constant (1000 kc)—5.30. Power factor—0.540 per 
cent. Dielectric strength—90 volts per mil. General 
Ceramics and Steatite Corp., Keasbey, N. J. 


BOBBIN-TYPE RESISTORS 
Rated at 1, 2, and 3 watts at 80 C ambient tempera- 
ture, these three wire-wound bobbin-type resistors have 
the following specifications : 
Type RX3, %¢@ in. diameter by 1%» in. long, has a 


Ses 


maximum resistance value of 100,000 ohms when 
wound with 1.5-mil ceramic-insulated wire or 25,000 
ohms with 2.5-mil wire. Type RX4, % in. by % in., 
has a maximum 300,000 ohms with 1.5-mil wire and 
75,000 ohms with 2.5-mil wire. Type RX5, 3% in. b) 
1 in., carries 500,000 ohms with 1.5-mil wire, or 2 
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it’s a good way to save 
time, trouble and money 


we know how and why and where you are going to 
springs—we can make helpful suggestions. These 


We don’t say we can work miracles. But ../ 
use and application of spring power is ou 


facturing—in confidence, of course. It costs you nothing. . 
and may pay you well. 


ACCURATE SPRING MANUFACTURING CO. 
3817 West Lake Street Chicago 24, Illinois 


SPringa. 


S 5 SPRINGS 
‘I$ WIRE FORMS 


SRA STAMPINGS 






obligation. 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 


writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F, H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 
MGILL MANUFACTURING CO., INC 


VALPARAISO INDIANA 


IN-RES:CO 


RESISTORS 


Close tolerance units for 
precision performance 


IN-RES-CO resistors are engineered to 
meet all important electronic applica- 
tion needs. They are wire wound for 

permanent, exact resistance value 
and both inductive and non-induc- 
tive types are standard. Standard 
tolerances are 1 and 2 %—closer 
tolerances on special order. Rigid 
quality control assures a uniform 
standard ‘of excellence and 
modern manufacturing facili- 
ties result in low unit cost and 
prompt delivery 


eeeeeeeeeeeesece 
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e TYPE SN. Tropi-pruf re- 
sistor 1-3/16” long «x 
5/8” dia., Max. Res. 1 
Megohm, 1 watt 


if 
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AMITY STREET, LITTLE FALLS, N. J 


maximum of 125,000 ohms with 2.5-mil wire. 
Resistance tolerance is from +'% to +5 per cent, 
Standard temperature coefficient wound with nickel- 
chromium wire is 0.017 per cent. Maximum permissi- 
ble temperatures, ambient plus rise, is 150 C. Sprague 
Electric Co., Resistor Division, North Adams, Mass. 


HEAT DISSIPATION UNIT 
Designed for heat dissipating functions in induction 
heating, television, shortwave radio, X-ray tubes and 
other applications, this unit consists of three basic de- 
sign elements—thermostat control, thermostatic valves 
and flow switch. The model illustrated here will dis- 
sipate up to 1200 watts with a constant controlled tem- 


perature, irrespective of surrounding temperatures, 
within a heat control range of 2C. It is made with a 
steel, bronze or aluminum housing and is 16 in. by 7% 
in. by 7% in. in size. 

Other models can be supplied to meet special design 
specifications that call for either lower dissipation, or for 
higher dissipation up to 5000 watts. The Eastern Engi- 
neering Company, New Haven, Conn. 


TELEPHONE-TYPE RELAY 
Standard telephone-type relay (Type T) designed 
for precision applications in industrial and special con- 
trols, timers, etc., is available normally open (2 
springs ) ; normally closed (2 springs) ; single pole dou- 


ble throw (3 springs); and make before break (3 
springs). Silver contacts are rated for 1.5 amp or 150 
watts maximum. Palladium contacts are provided for 
larger loads, lower voltages, and corrosive atmosphere 
applications. Coil is rated up to 220 volts d-c. Fully 
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Parts Made 


and Cut to Fit 
Your Exact 
Requirements 


To be sure of getting the right felt part for 
a job — not only the right shape, but the right 
quality, weight and thickness — order from a 
company which controls every step of felt 
manufacture. 


And to make your ordering easy, simply 
refer to the new Felters Cut Parts Manual. It 
explains the unique characteristics of felt; de- 
scribes its widely varied applicability in 
industrial uses and product design; gives de- 
tailed advice on the selection of proper felts; 
and contains numerous easy-to-understand 
charts relating to physical and chemical re- 
quirements, weight and density requirements, 
dimensions and permissible tolerances, etc. 
Write for your copy today. 


THE Felters Company 


210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit « Sales Representatives: 


Dallas, Nashville, St. Louis « Mills: Johnson City, New York; 
Millbury, Massachusetts; Jackson, Michigan 


wound, the coil will dissipate 16 watts continuously in 
free air, about 8 watts when covered. Panel, plug or 
special mountings are provided. 

For fast operation and fast release the following 


| specifications are given: Operate time 0.002 to 0.025 


sec. Release time 0.003 to 0.025 sec. Minimum power 
approximately 0.05 watt. Normal recommended power 
0.75 watt. Control Corp., 600 Stinson Blvd., Minneap- 
olis 13, Minn. 


BOBBIN COIL FORM 


A die-formed bobbin coil form for speaker field coils 
is made in a strong one-piece assembly, ready to be put 
on a mandrel of a coil-winding machine. - It is a depar- 
ture from the conventional type in which bobbin flanges 
are serrated and the coil base is glued to the flanges. In 
the coil form shown here, the entire coil is die-shaped 


into one piece from special spirally wound, heat-treated 


| dielectric materials. This construction is described as 
| providing a closer and more secure fit for the voice coil. 
| The coil form is available in a variety of standard and 


special specifications. Precision Paper Tube Company, 


| 2023 W. Charleston St., Chicago 47. 


THREE-POLE CIRCUIT BREAKER 


Designed for general purpose service on 120/230- 
volt a-c or 250-volt d-c, of 50 amp maximum, this 
3-pole magnetic circuit breaker features compactness 


and light weight. The breaker has three trip units that 
function immediately on short circuit or dangerous 
overload. A true inverse time delay arrangement per- 
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Only the BRISTO “Multiple-Spline”’ 


meets all requirements for easy assembly, 


vibration resistance, easy disassembly 


Compare the wrenching forces applied to a 
BRISTO ‘“Multiple-Spline’’ and to a 
Hex... and you’ll understand why more 
and more designers specify BRISTO for 
fastening these three classes of products: 


1. Products with awkwardly-located fas- 
tening points 


Products exposed to severe vibration 


w 


Products subject 
assembly 


to frequent dis- 


Notice how the spline-shaped socket of 
the BRISTO socket screw mates with the 


key. The key pulls the screw instead of 


WHY “MULTIPLE-SPLINE” MEANS 


TIGHTER 


NO EXPANDING PRESSURE; THE 
KEY PULLS THE SCREW AROUND 


on 


“MULTIPLE-SPLINE” ‘“MULTIPLE-SPLINE” “HEX” 
(oe ee ab) 
No. 4 to 1” 


CAP SCREWS 
No. 4 to 10” 


SET SCREWS 
No. 4 to 4” 
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pushing it around. No expanding pres- 
sure tending to round out or burst the 
walls — especially in the smaller sizes. 
Precision-made, close-tolerance ‘‘Multiple- 
Spline’ screws set up easier, faster and 
farther. And come out easier, too... ata 
flick of the key. 

You can specify BRISTO ‘“Multiple- 
Spline’”’ screws in cap or set screw styles 
in sizes starting at #4 wire. 

And for applications calling for hex 
socket screws, the Bristol Hex gives you 
the benefits of the same cold-forged tough- 
ness and close dimensional tolerances as 
BRISTO “‘Multiple-Spline” Screws. 





ee 
SET SCREWS 
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STRIPPER BOLTS 


4% to 34’ ) 


* FOR YOUR APPLICATION 


PIPE PLUGS 
g”’ to V’ 
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and 
“HEX” KEYS 


mits passage of harmless current surge, but continued 
overload opens the breaker in time inverse to the ratio 
of the current. Overload or short circuit in any one 
leg results in opening the three trip units simultane- 
ously. Overall dimensions of the breaker are: 5% in, 
long by 2'%¢ in. high by 3 in. wide. Heinemann Cir- 
cuit Breaker Company, 99 Plum St., Trenton, N. J. 
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PRECISION RESISTOR 


These resistors are non-inductively pie-wound to 1 
per cent accuracy with specially enameled alloy resist- 
ance wire on non-hygroscopic ceramic bobbins. Mount- 
ing is by means of a through-bolt. Radial lugs are 
provided at each end.. Vacuum impregnation with a 
special varnish gives protection against humidity. Ap- 
plications are in electronic equipment, test instruments, 
etc., where extreme accuracy is required. 

Specifications for the series are as follows: Sizes, %¢ 


aaa 


in. diameter by %¢ in. long; %¢ in. by % in.; and 3% in, 


4, 
DONT OVERLOOK 
by 1% 6 in. Smallest size is a 2-pie unit while the 


other two are 4-pie Minimum resistance is 1.0 ohm 


The long awaited competition for civilian markets is for the 2-pie unit and small 4-pie unit, and 0.10 ohm 
so ee Sn oe or run | for the large 4-pie unit. Maximum resistance is 200,000 
on the intrinsic merit OF your merchandise, une O- | ohms for the 2-pie, 400,000 ohms for the small 4-pie. 
ders will go to producers who have the goods—not ss . : ; 7 
: and 1.5 megohms for the large 4-pie unit. Ohmite Manu- 
only in quantity but in quality. ; : pie ; “i 
facturing Company, 4805 Flournoy St., Chicago 44. 
One focal point of product superiority in mechanical or electrical 
devices is springs—usually hidden from the naked eye, but always FOUR-WAY CONTROL VALVE 
a vital factor in performance and service life. One small spring, of Developed for control application in air and low pres- 
trifling cost, may actually make or break your product. See to it sure hydraulic systems, this 4-way valve is adaptable to 
that your springs are RELIABLE. hand, foot or remote operation by simple assembly 
changes of identical housings. Design arrangements 


Reliable makes finer springs, stampings, and wire forms for all ne ee : 
assure transmission of full line volume and_ pressure 


purposes, of all materials, of almost every type and design. Our 
competent engineers gladly cooperate in designing or re-designing 
your springs to work better, last longer, and often to cost less. Our 
executives, personally. are here to give you individual, conscientious 
attention. Our entire organization is in top shape to see that no 
spring problem is permitted to delay the readiness of your product 
for the market. Consult Reliable now. 


Reliable Catalog mailed on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON Me ELL 


| without valve operation being affected by variation of 


o 3 bad 
PY TY Vi S line pressure. 
The valve may be used normally “on” or “off” in 


three positions, with the center positions being neutral. 
In neutral position, when used for cylinder control, the 
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A small, light weight, but 
powerful unit that can be geared 
down as low as 106 R. P. M. for 
countless product applications 


Teaming up the advantages of a universal motor with a trim, 
modern gear reduction unit, this Dumore Motor has just the right 
combination of horsepower output, low speed, and high starting 

torque required on so many of today’s peacetime products. The 
gear reduction unit, available in five ratios, provides a full load 
speed as low as 106 R. P.M. and the high torque needed to set 
relatively heavy loads in motion with ease. 
To help you incorporate the advantages of this compact power 
unit into your own product is a service Dumore Engineers are 
unusually well qualified to provide, for they draw upon a rich 
wartime experience in the development of all kinds of special 
motor design features for the armed forces. 

Pave the way for better product design and earlier produc- 
tion—“Motor-plan” vour product now with Dumore Engi- 
neers. The Dumore Company, Motor Division, Dept. ML?° 

Racine, Wisconsin. 
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HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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valve may be arranged so that the piston is positioned 
with pressure balanced on both sides of the piston, or 
with pressure relieved at both piston ends. 

By plugging one port, the valve may be used as a 
3-way unit. Two such units may be used in series. ‘he 
valve (series CV) has 3% in-18 threaded ports at | in, 
spacing on centers. It is also available with 34 in-18 
ports. Modern Products, Ltd., 952 S. Grand Ave, 
Los Angeles 15. 


ESICO HAND-TYPE MICROPHONE 


SPOT SOLDERING Dependability is only one a . ° + 
MACHIN Featuring an acoustic low frequency cutoff and re. 


are assured with these 
fine tools. For better per- 


Soldering Equipment! 


E of the many outstanding 
| | sponse to 5000 cycles, this compact hand-type carbon 


qualities enjoyed by all 
ESICO products for al- 
microphone is designed to perform satisfactorily under 
extreme noise conditions. It is particularly suitable for 
A real time-saver. Treadle-oper- Write Today 
ated. Automatically advances iron for Complete 


most 20 years. Efficient 
and economical operation 
and solder, leaves operator's hands Information on 
free for work. the Esico Line 
ESICO 
SOLDERING IRON 
CONTROLS 


Positive TIP control prevents over- 
heating—tip cannot fall below sol 
dering temperature. The only prac 
tical method of controlling heat in 
the tip—an exclusive ESICO fea 
ture! 


we Reg. U.S. 


Pat. Off. 


ELECTRIC SOLDERING IRON CO. Inc. 


2845 West Elm Street, Deep River, Conn. 


JONES BARRIER 
TERMINAL STRIPS 


Bakelite Barriers placed be- 
tween Terminals increase the 
leakage path and prevent di- 
rect shorts from frayed wires 
at Terminals. Terminals and 
screws are of nickel plated 
brass. Insulation is of BM 120 
molded Bakelite. Illustrated are 
three types: Screw Terminals. 
Screw and Solder Terminals 
and Screw Terminal above 
Panel with solder Terminal be- 
low. Every type of connection. 


Six series cover every require- 
ment: No, 140—5-40 screws, 
No. 141—6-32 screws, No. 142 
—8-32 screws, No. 150—10-32 
screws, No. 151—12-32 screws 
and No. 152—'%-28 screws. 


These sturdy Terminal Strips 
will not only improve your electrical connections but will add 
considerably to the appearance of your equipment. 


Write today for catalog No. 14 listing our complete line of Bar- 
rier Strips in addition to other Electrical Connecting Devices. 


HOWARD 8. JONES COMPANY 


2460 W.GEORGE ST. CHICAGO 18 


formance, get ESICO 





interphone communications equipment as well as for 
radio applications. Output is 8 milliwatt for an input 


of 100 dynes per sq cm at a normal close-speaking voice. 

The complete assembly is provided with a flexible 
rubber cord extending 40 in. on less than 2-lb pull. 
The plunger has a recessed finger grip and is so de- 
signed as to provide a clear disconnect warning. Aviom- 
eter Corp., 370 W. 35th St., New York. 


RENEWABLE SWITCH 
Design of this switch makes it possible to renew it 
instantly, much in the same manner as a fuse is renewed. 
As illustrated, the switch is of the plug-in type. 
In addition to the non-snap type shown here, other 
switches of the full-snap type and having double-break 


contacts, will be made available with the renewable 
feature. These switches range from midget size to sizes 
rated at 50 amp at 110 volts a-c. Operating speeds 
range from %» to %o sec. Robert Hetherington & 
Son, Inc., Sharon Hill, Pa. 


ELECTRICAL MANUFACTURING 



















2 


‘ice. tj * * 
ible ‘ 1 4... 4440 atartags en a 









ereee aneen "08s 08 
ull. tenes 


ef MAL ——o sf 


vit FOR THESE MARKS IN CHEMISTRY AND PHYSICS 


ved. 


6p athe 


T his recent graduate of the Formica war-expanded laboratories has passed 
the following tests and is qualified for employment in many old and new 
applications. 


ther 
reak 


It is made with melamine resins and glass fibre base and conforms to Navy 
Grade GMG. 


It withstands 440 degrees F for a short period, and 390 degrees continuously. 


Its arc resistance reaches a new level—by ASTM test D 495-42 it is rated at 
185 seconds. 


a Soe RAE A Ra ce 


It is so strong it can take structural stresses when desirable. Test figures: Ten- 
sile strength 25,000 P.S.I.; Compressive strength (flatwise) 90,000 P.S.L; Modulus 
of Elasticity in bending 3,000,000 P.S.I.; Izod impact, 12 ft. lbs. per inch of notch. 


Here is a new combination of desirable properties not previously 
available in one material. Unlike various materials which possess 
some of these characteristics, FF-55 can be easily punched and 
machined. It is superior for rapid fabrication by production methods. 
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THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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HOLTITE 
—Phillips—_ 


RECESSED HEAD 
SCREWS & BOLTS 


Siocon 
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Yes, HOLTITE- 

Phillips Screws and 

Bolts cut assembly time an 

average of 50% with a comparable saving 

in cost. Now the accepted, time-proven 

fastening practise in all plants striving for 

smooth, uninterrupted production, these 

modern recessed head screws and bolts 

provide many additional advantages and 

improvements. Power drivers can be used on more jobs 
. Pilot holes eliminated for stronger fastening . . . Easy 

driving in difficult positions and angles . . . Fewer screws 

required, or smaller sizes used on same operation. Other 

definite advantages are obtained from HOLTITE-Phillips 


fastenings to improve your assembly and speed produc- 
tion. Specify HOLTITE on your next order. 


» With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 

} requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications or sample. 


MIL 
Sea eh 


New Bedford, Mass., U.S.A. 
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BUY MORE BONDS 


Laboratory Test 
Equipment 


CAPACITANCE VOLTAGE DIVIDER 

Connected to a high-potential, high-frequency circuit, 
this small, compact capacitance voltage divider reduces 
the voltage to a siutably low value for connection to 
a voltage measurement device or to an oscilloscope for 
wave-form observation. Made in ratings for 15,000., 
35,000- or 50,000-volt peak pulse levels, the divider is 
available with two independent voltage ratios of any 
desired value, thus permitting simultaneous pulse meas- 
urement and oscilloscopic observation. 

The divider consists essentially of a high-voltage, 


ceramic bushing, which constitutes a low value of ca 
pacitance, in series with one or more standard, molded- 
type capacitors, assembled in a hermetically sealed tank. 
Suitable output cables and connectors are provided. The 
unit shown here is rated for a 35,000-volt peak and has 
ratios of 200 to 1 and 50 to 1. Total capacitance of 
porcelain bushing is 30 mmf. General Electric Com- 
pany, Transformer Division, One Plastics Ave., Pitts- 
field, Mass. 


HIGH VACUUM IONIZATION GAGE 
Pressures. below one-billionth of an atmosphere are 
recorded by a high vacuum ionization gage developed 
for extremely sensitive control operations in the pro- 
duction of electronic tubes, as well as for other applica- 
tions where high vacuum processes are involved. This 
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gage (Model NU-R1038) is designed to measure the 
degree of vacuum over a range of pressures from 10° 
mm of mercury to below 1 x 10% mm. __ Sensitivity is 
as follows: 10 times the ion current in amperes equals 
the pressure in mm of mercury. The gage may be used 
for the measurement of high vacuua either by electron 
bombardment from the filament or by induction heating 
of the plates. 

No bases are provided, but flexible leads connect to 
the ionization gage circuit which may be any one of a 
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partners in 


e “Impossible” is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own “partners in creating’? 

Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 

experienced engineers know that they can 

« rely utterly on K & E transits and levels. 

C red Tl n Coated lenses for increased light transmis- 

Gg sion, precision-ground adjusting screws, 

chromium-coated inner center and draw 

tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


-_ 


... largest 
telephone system 


eee the world’s 
busiest tunnels 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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WHERE IT Shows! 


METALS THAT “ichandie 


* Buyers of post-war products will have the same eager 
eye for beauty that they had before the war. in pre-plated 
sheets and coils, American Nickeloid Company offers a range 
of durable and appealing finishes that give eye-appeal while 
serving a functional purpose at the same time. Nickeloid 
Metals give you an ultimate finish; yet can be blanked, 
drawn, stamped, etched, soldered, and spot-welded. Our 
experience with pre-plated metals dates back to 1898. This 
experience of nearly fifty years is yours for the asking as 







you make your plans for post-war products. Write us. 
an, “Me 
| NICKELOID S 
— = AMERICAN 
> : 
| METALS = NICKELOID 
s COMPANY 
NICKEL CHROMIUM> BRASS~COPPER* ZINC Sy Established 1898 
Stace plated 10 Ait common Base merais PERU, ILLINOIS 
a LB 
%, 8 


? g 
AND iancts* 








number ot standard torms. The gage may be mounted 
in any position. Filament voltage is 3 volts, adjusted to 
give an electron collector current of 20 ma. Filament 
current is 2 amp. Electron collector voltage is 200, 
Overall length of gage (not including leads) is ap. 
proximately 5 in. National Union Radio Corp., 15 
Washington St., Newark 2, N. J. 





A-C LINE VOLTAGE CONTROL 

Adjustable line voltage control is provided by this 
instrument in a range from 0 to 130 volts. Accuracy is 
within 0.1 volt. Design incorporates automatic pro- 
tection against burnouts caused by short circuits or 
overloads. 

Control shown at left of panel provides output volt- 
ages from 0 to 100 volts in 25-volt steps. To the voltage 
selected by this control, an additional 30-volt range is 
provided in 0.1-volt increments by means of the control 







at the right. For example, with the position of the con- 
trol at the left at 25, the output of voltage range avail- 
able by means of the control at the right is 25 to 55. At 
the maximum position, for example, with the left con- 
trol set at 100 volts, the output range can be increased 
by 0.1-volt increments to 130. 

The unit (designated Increvolt) is housed in a metal 
cabinet, but may be removed from case for panel mount- 
ing. Sorensen & Company, 375 Fairfield Ave., Stam- 
ford, Conn. 
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ELECTRONIC DECELEROMETER 
Maximum instantaneous shock in terms of decelera- 
tion is measured directly in gravitational units by this 
electronic instrument (G-Meter, Model 270). The in- 










strument is designed to respond only to the actual mag- 
nitude of the maximum shock, regardless of the dura- 
tion of this maximum, or of the manner in which it had 
been reached. In this respect the instrument is said 
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Phenolics feature 


The phenolics are the most versatile of all 
plastics. Naturally, this makes their use 
practically universal througbout - industry, 
In the electrical manufacturing field, for 
example, you will find phenolic molding 
compounds being used for literally thousands 
upon thousands of vital parts. The Novex 
Combination Projector Viewer shown above 
serves as an excellent illustration of this 
point. Jts sturdy heat-resistant plastic 
housing was molded from a Durez phenolic 


compound , 


This Novex Combination Projector 
Viewer effectively demonstrates the 
practical, sales-stimulating use to 
which Durez phenolic molding com- 
pounds can be put. Its durable, eye- 
appealing 14”-long body is molded in 
one piece. The complete unit embodies 
several molded Durez parts. With 
molded-in inserts, these, naturally, 
help to make assembly a simple 
process and keep production costs 
at a minimum. 


Heat-Resistant Housing 


By molding the housing for this Com- 
bination Projector Viewer of Durez, 
the manufacturers gain the heat-resist- 
ing and heat-insulating characteristics 
so necessary for the efficient operation 
of a machine of this type. Furthermore, 
a rugged yet lightweight construction 
results, 


Properties of the Phenolics 


Just as the Novex Corporation found 
a Durez phenolic plastic that fitted 
their job, so have many other manu- 
facturers. Such desirable properties as 
heat and moisture resistance and di- 
electric strength make Durez com- 
pounds of unusual value to electrical 
manufacturers. Additional inherent 
characteristics such as highest dimen- 
sional stability at temperature ex- 
tremes, excellent moldability, and 
impact strength make them extremely 
useful to the automotive industry. 
Closure manufacturers find the eye- 
appealing, non-bleeding finish of 
molded Durez to be the answer to 





their materials problems. Time and 
again the versatility of the more than 
300 Durez phenolic molding com- 
pounds has provided the solution to 
the materials problems of the imag- 
inative design engineer. 


Competent Assistance Available 


The Durez laboratory technician is an 
experienced man. Years of successful 
development work and the continuing 
leadership of Durez phenolic plastics 
attest this. Your custom molder is also 
an experienced man. Many new mold- 
ing methods and processes make his 
service even more valuable than be- 
fore. Put these two men together and 
you'll stand an excellent chance of 
coming up with the answer to any 
practical plastic materials problem 
which you may have. The services of 
the Durez staff are available at all 
times to you and your custom molder 
Durez Plastics & Chemicals, Inc., 2812 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
40 East 34th Street, New York 16. N. Y. 
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Time 
Delay 
Relays 






Type ‘TD1 


For Accurate Dependable Time Control 
—from 1 second up to 5 hours. 


These resetting type timers are being used 
more and more to speed up production. 


Write for Bulletins 500, 700, 710, 800, 900. 
» 


ie RW. CRAMER COMPANY 
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SPECIAL 
PORCELAIN PARTS 


© Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


he ARRON 


PORCELAIN 2 


e 
2725 Cory Ave., AKRON 14, OHIO 


AKRON PORCELAIN 
PROPERTIES 
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to provide advantages over other types of similar ap. 
paratus. Wide field of application includes detern ina- 
tion of shock transmitted to components of moving 
mechanisms, to radios, etc. 

Comprised of two interconnected parts—the meter init 
which is the part subjected to the shock being measured, 
and the electronically operated indicating unit—the in- 
strument provides for the detection of ten degrees of 
shock in one direction and in one plane. Readings are 
given by light signals at 10 calibrated points ranying 
from 2 to 70 g. At any given impact all the lights 
calibrated for intensities up to that magnitude will glow. 
The highest of these represents the maximum instan- 
taneous shock experienced by the meter unit. 

The meter unit weighs under 2 lb. and has dimen- 
sions of 5 in. by 4 in. by 3 in. The indicator unit is 
12 in. by 8 in. by 8 in. in size. Special adaptations of 
this instrument to meet specific needs can be supplied. 
Frederic D. Schottland, 82-62 Grenfell Ave., Kew 
Gardens, N. Y. 


DIRECT-READING INSULATION TESTER 

A direct-reading insulation tester provides a single 
range of readings from 0.1 to 10,000 megohms. ° Good 
readability is featured as the 10,000 mark is at 8 per 
cent of the scale length. This instrument (Model 799) 
finds application where high testing potentials are not 
desired. The circuit has a test potential of less than 50 


volts d-c. Typical applications are for checking leak- 
age between transformer windings, cable resistance, 
leakage of low-voltage paper and mica condensers, etc. 

Dimensions are 53@ in. by 3% in. by 4% in. When 
not in use, a “press-to-read” switch automatically dis- 
connects battery circuit. An electrical guard circuit is 
incorporated to eliminate surface leakage when cables 
are tested. Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5. 


SURFACE FINISH COMPARATOR 

A dual optical microscope for checking and controll- 
ing surface finishes is based on a comparison of the 
number of interruptions per unit area of surface rather 
than of the depth of such interruptions. The actual 
design of this comparator (designated Comparoscope) 
uses well known optical principles so that the inter- 
ruptions on the surface being observed reflect minute 
prismatic surfaces into the observer’s eye. It is obvious 
that the surface will be increasingly brighter as such in- 
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MORE THAN 15,000,000 MicroMortors 


In twenty years the Redmond Company has become an outstanding 
leader in the manufacturing of small fractional horsepower motors. 


, Kedmond COMPANY, Inc., Owosso, MICHIGAN, U. S. A. 


A. C. Micromotors in sizes up to 1/25th horsepower, D. C. Micro- 
motors up to 1/20th horsepower, Speed Controllers, and Blowers. 
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STAN-TEST 
IGNITION COILS Now:Vibrator 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 





If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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IGNITION SYSTEMS 








| source is a 6-volt condensed filament lamp. 
| transformer for use with any 115-volt, 50 to 60 cycle a-c 


pany, 16179 Hamilton Ave., Detroit 3 


measuring flux of permanent magnets and d-c electr: 





terruptions become more numerous or wider.  (t js 
claimed that this method provides a more prccise 
evaluation and control of finishes. 

The comparator is equipped with a master-stage and 
a base with an adjustable stage, for simultaneous com. 
parison of test surface and master surface. It may be 
removed from its base and used directly for similar 
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purposes. Standard magnification is 30X. 


Light 
Special 
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source is part of the standard equipment. Weight 
without base is 8 lb. The Compar-Instrument Com- 


MINIATURE GAUSS METER 





Basic working element of this hand-held meter t 





magnets is a moving-magnet rotor at the end of a hollow 
bronze exploring prod. This design permits flux to bi 
measured at practically a single point in either the air 
gap or in the iron structure. The latter is accomplishe¢ 
by drilling a 0.09-in. hole in the iron and inserting th 
prod. As the exploring prod creates an extremely small 


ceo 











































area of sensitivity, this meter is particularly useful for 
detailed analysis of flux distribution. 

The meter provides indications in available full-scale 
ranges of 100, 500, 1000, 2500, and 5000 gauss. Prods 
are provided for instrument work and for larger ap- 
paratus. Meter is cased on a round plastics case, only 
2 in. in diameter. General Electric Company, Meter 
and Instrument Division, Lynn, Mass. 
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THIS SERVO MECHANISM ASSEMBLY 


FOR FAMOUS BOMBSIGHT X 





Was Manufactured by Clifford 


This Servo mechanism assembly 
uses seven different bellows to 


coordinate various elements in the 
bombsight ...and to compensate 
for altitude and speed changes. 
Clifford — first commercial pro- 
ducer of hydraulically-formed bel- 
lows— was one of two companies 
chosen to manufacture the com- 
ponents and assemble the device. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing... Brazed 
by Clifford’s Patented Method. 


—— 

Ni tet tal 
BELLOWS 
NS i at Tad 


bee ott 1s as 
BELLOWS 


—— 
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Each of the seven bellows was 
designed and produced to perform 
its exact function ... and to meet 
very accurate tolerances on calibra- 
tion and final testing. 

The bellows types and assembling 
techniques employed in manufactur- 
ing this Servo mechanism assembly 
suggest possible applications to 
other aircraft and industrial in- 


568 E. FIRST STREET, BOSTON 27, 


Air conditioners - unit 

Air conditioning systems 
Aircraft 

0 Carburetor altimeter controls 
D2 Engine thermostats 

D2 Gasoline valves 

0 High pressure steam devices 
0D Hot water heaters 

0D Instruments 





000 


temperature and pressure 


Other applications 
NAME 
COMPANY 
ADDRESS .... 


BELLOWS 
bao tS 
POET a1 as 


Sie mer 

BELLOWS 
ry Pesta ag 
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CLIFFORD MANUFACTURING COMPANY 


Please send me information on Hydron Bellows and Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


Remote and direct control of 


struments requiring compensation 
of pressure changes as well as 
temperature control. 

For specific recommendations on 
bellows or bellows assemblies for 
your requirements, submit sketches 


and data before your de- La. 


signs are too far advanced. “EYDRO} 
For further information, RS 
use coupon below today. 


MASS. 


2 Kilns & ovens — industrial 

(- Oil heating systems 

C) Oxygen flow indicators 

0D Oxygen regulators 

0) Process controls 

0 Refrigerating systems 

0 Refrigerator controls 

0 Refrigerator switches 

D Stoves & ovens — commercial 
CD Stoves & ovens — domestic 
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ORIGINAL 


MOTOR 


SPECIFICATIONS 


EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 
ments elsewhere in this or im previous issues. 
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“STRAIGHT Stups (ss) 


——s to fasten | pra Transformers: Studs end- 
metal parts ! hi | welded to casing save time 


i and material in securing in- 
® ° \ spection covers, insulators, 
in Vo se Cc °o n d Wi ft h Mt! etc. Drilling and tapping cas- 


ing for bolts and old-style 


N “ L § 0 N acdowalee PP studs is eliminated. 
STUD WELDING Jf esisurss 


suited for securing covers to 
gutters and channels. Studs 
are welded to gutter flanges 
and covers secured with nuts. 


Electrical Insulators: Studs 
are welded around outer edge 
of cover boss, securing insu- 
lator through the metal casing 
as shown. Gasket and cover 
are brought down over the 
studs and tightened. 





Securing Brackets over Insu- 
lation: Brackets for conduit, 
instruments, etc., can be at- 
tached through insulation ma- 
terial on heaters, boilers or re- 
frigeration units by means of 
shoulder studs. 


The NELSON Stud Welder is fully portable, 
works from any standard welding generator, and 
welds in any position. Studs from 4” to 4” in 
diameter and up to 8” in length are welded with 
cemplete fusion to metal in 1 second. 

To speed production, to do a better job faster, 


Conduit and Cable Fast- 
eners: Shown here are but 
three of the scores of faster, 
better ways to secure conduit, 
cable and wiring fasteners 
with stud welding. 


put this versatile tool on your job. The facts are 
yours for the asking . . . 


= WRITE NOW for complete information, : 
or to arrange a demonstration in your own shop Mounting Switches, etc.: 
at your convenience... Switch or fuse boxes are eas- 
ily mounted in cabinets. 
NELSON SALES CORPORATION Where epnen ten See re 

LORAIN. OHIO bars must be provided behin 
: the boxes, shoulder studs of 
Representatives and Distributors for 


Nelson Specialty Welding Equipment Corp. Nelson Stud Welding Corp. correct length simplify job. 
San Leandro, California Lorain, Ohio 


OTHER NELSON FLUX-FILLED STUDS 


PRPIFSIVLE 


INSULATION EYE BOLT — BATTEN METAL LATH LAGGING METAL LATH GROOVED STIRRUP 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Miniature, under 1/50 hp. 
~ Fractional, 1 50 to 1 hp. 
~ Integral, 1 to 71% hp. 
i . 716 hp 


POWER 


Larger than 


powna 


| Shunt and Compound 


Series 


Split-phase induction 
Repulsion start-induction run 


| Repulsion 


Capacitor start-induction run 
Capacitor 


Squirrel cage 
Polyphase wound rotor 


Shaded pole 
High cycle 


| 
j 
| 
= 
| 
} 
| 


Constant 
Synchronous 
. Varying _ 
; Adjustable 


~ Multi-speed 


A 
Hn 


| 
| 
| A—Normal torque, normal 
| starting current 
B—Normal torque, low 
starting current 


“C—High torque, low 
starting current 

| D—High slip 
E—Low starting torque, 

| normal starting current 
F —Low starting torque, 
low starting current 


Classes 


Squirrel Cage 


OPERATING 
CHARACTERISTICS 


~ ‘Torque 
Reversing _ aie 
Low voltage—6,.12, 32, ete. | 


i a 


Open, self-ventilated 


Splash or drip-proof 
Totally enclosed 
| External fan-cooled 


FRAME 


| Explosion-proof 
Separately ventilated 


Horizontal 
Vertical — 
Flange or face 
Bracket 
| Resilient 

~ Shafiless — 


| et 


| MOUNTING | 


Sleeve 
~ Ball 
~ "Tapered and straight roller 
~ Sleeve, self-lubricating 

~ Sealed ball or roller 


BEAR- 


INGS 
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Speed reducer (geared 
| Clutch 
Brake 


Governor control 
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Tempera ture-protected 
Brush-lifting 


SPECIAL 


| FE 


ORIGINAL 


Electric Indicator 
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Electric Motor Corp 
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| AC 


AC 


ACD 
ACD 
ACD 


ABCD | "ACD 


— | — 


ACD 


ABCD ACD 


Electric Specialty Co 
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ABCD | 
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G: MOTOR (0): (© 


SPECIFICATIONS 


Emerson Electric 
Mfg. Co. 
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General Electric Co. 


Fairbanks, Morse 
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MODEL 
No. 


CAPACITOR INDUC- 
TION MOTORS 


3-5/16"° Diam. Frame 


Sealed Ball 
SS 
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DELIVERIES RANGING FROM ONE TO FOUR MONTHS 


chronous Motors in the 134” 
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MANUFACTURERS OF CONTROL DEVICES AND COMPONENTS FOR ELECTRICAL, ELECTRONIC AND MECHANICAL APPLICATIONS 
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for prompt delivery 


115 Volts — 60 Cydes 
Fractional H. P. MOTORS 


Capacitor 
Shaded Pole 
Synchronous 





with all the wartime improve- 
ments in engineering and 
workmanship. 


ORDERS ARE INVITED 


Deliveries ranging 


from one to four 
months. 


FULL DATA ON REQUEST 
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EASTERN AIR DEVICES, INC. 





583 Dean Street « Brooklyn 17, N. Y. 


An Affiliate of The Fred Goat Co., Inc., Est. 1893 
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Continued on second page following ® 
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C—DIRECT CURRENT 
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lectric ( 


<7 
“i 


‘0. 
General Motors 


Corp. 


Co 
( 


Kingston-Conley Elec. | 
Robbins & Myers, 


Lamb Electric Co 
Leland Electric Co. 
Ohio Electric Mfg. 
John Oster Mfg. Co. 
Packard Electric Div 
Redmond Co., Inc. 
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Larger than 7 !, hp : : Seay ys 7 
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Shunt and Compound 
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| HORSE- 
POWER 


Series 
Split-phase induction 
Repulsion start-induction run 
Repulsion 
Capacitor start-induction run 

~ Capacitor 

| Squirrel cage 

~ Polyphase wound rotor 
Shaded pole 
High cycle a B 
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Constant 5 ; ABC ABC 
“Synchronous : | AB A 
Varying ; ; ABC | AC | ACD 
a Adjustable , AC c Cc 
| Multi-speed ; ; AB ABC 
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| SPEED 


4 —Normal torque, normal 
starting current ‘ ‘ B AB ABC B 


B—Normal torque,low—_ 
starting current B AB A 


C—High torque, low 
starting current ns B 


D—High slip eae _| ok ae 
E —Low starting torque, 
normal starting current \ ; B AB J AB 
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Squirrel Cage 


OPERATING 


CHARACTERISTICS 
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low starting current B AB . ! AB 
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Temperature-protected — oe = : ‘ . a : ABC | ACD | 7 =" 
Brush-lifting et | | = a . _— = 
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Two Mills.. Supplying “Tailor-Made” Metals 


Western mills at East Alton, Ill., and meet the specifications. If your needs 


New Haven, Conn., are strategically call for exacting tempers or finishes they 
situated to supply alloy metals tomanu- .. furnished as ordered 


facturers throughout the country. ea: : 
Both of these mills specialize in supply- = = en Se ee ding 
ing metals made to rigid requirements. tailor-made’”’ metals . . . in sheet, strip, 


When close tolerances are a “‘must”’ we long coils or stamped parts. 


WESTERN Brass MiILLs (Gases 


PRODUCTS 


WESTERN BRASS MILLS 
EAS ALTON mons UE A 


DivisiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


BRASS « BRONZE +« PHOSPHOR BRONZE + NICKEL SILVER + COPPER 
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JeatanrcooBOOST YourProduct Saéee 


e Beautiful ® Unbreakable 
® Lustrous ® Stainless 
® Colorful ® Rust Proof 


Give your product selling lure, 
modern design, color power, added 
strength, increased safety, durabil- 
ity, flexibility and resilience. 


You can have these benefits using 
parts and products manufactured by 
McInerney Plastics Company from 
Methyl Methacrylate plastic mate- 
rials, such as Lucite and Plexiglas — 
materials of superb qualities. 


Engineering, product design and produc- 
tion skills of the McInerney Plastics Company 
organization are offered you in application, 
planning and manufacture of your products, 
assemblies, or component parts. Your in- 
quiry will have prompt attention. Your orders 
will have the precise production, and attrac- 
tive prices justified by our specialization. 


Send your inquiry now. 
Ask for Folder No. 29 


ANEBNE, igo 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDC. 
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mena Speed Production, 

ms Lower Cost and 
mee Improve Your 
Product 


Just drill a hole—drive in the 
pin. Steady, unyielding pressure 
locks it. (The oversize, work 
tempered edges of grooves on 
the pin are compressed by the 
wall of the hole.) 

DRIV-LOK PINS are simpler 
and safer to use,—are lower in 


cost,—are absolutely vibration- © 


proof. Can be furnished in 
many materials and sizes.— 
Standard or special types. May 
be re-used. 

Use DRIV-LOK PINS in place 
of: Straight or Taper Pins, Cot- 
ter Pins, Set Screws, Rivets, or 
other fasteners. Millions in 


use. 
Write for Catalog 


THE DRIV-LOK PIN CO. 


563 W. WASHINGTON BLVD. 
CHICAGO 6, ILL. 
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INDUSTRIAL PARTS 
FOR ALL 
TYPES of PRODUCTS 


From minutely accurate 
plastic scale or dial for deli- 
cate instruments to heavy 
metal nameplate for giant 
rugged machines, Bastian 
has been successfully mak- 
ing parts for America’s lead- 
ing manufacturers for 
decades. 

We would like the oppor- 
tunity to consult with you 
and help you solve your par- 
ticular parts problem. 


For samples of our work, 
just fill in coupon below and 


* we'll mail you this booklet 


of ours on Industrial Parts 
together with samples of our 
work and an idea of prices. 





OR ye noo 


Serving the trade since 1895 


Rochester, N. Y. 


COMPANY 
CIty 














Magnesium-Copper Sulphide 
‘Rectifier Design Factors 
(Continued from page 109) 


low internal resistance from a rectifier standpoint, a bat- 
tery load is similar to a capacitive load, and causes the 
same change in d-c output voltage over a resistive load, 
Therefore the capacitive load curves shown in Fig. 6 
also apply to battery loads. 

Whenever heavy currents are handled, there is always 
the possibility of a relatively high drop in voltage be- 
cause of the loss in the conductor supplying the load. 
Even though the specific resistance is low, the overall 
I R drop may be appreciable when / is large. Losses 
are often encountered also in connections, joints, meter 
shunts, filter systems, etc. In selecting a rectifier with 
the proper output for an application it is necessary to 


: OVERLOAD 
Res AROTECTION 
| 


ONE RECTIFIER STACK WILL PROVIDE D C VOLTAGE UP TO 18 VOLTS 





- A ~—< 
OVERLOAD 
PROTECTION 


4 
rs THREE RECTIFIER STACKS 
LOAD ARE NECESSARY FOR D C 






VOLTAGES ABOVE 18 VOLTS 







Fig. 8—Recommended three-phase, full-wave rectifier 


circuit with voltage taps on wye-connected primary 
and with delta-connected secondary. 


determine the above voltage losses and add this to the 
voltage required at the load. The resultant amount 
must not be greater than the maximum operating volt- 
age recommended for the rectifier selected. 





TRANSFORMER DESIGN 


In computing the size and type. of rectifier-trans- 
former combination to use for a given application, the 
relationship between the a-c voltage and current input 
to the rectifier to the d-c voltage and current required 
are the basic determining characteristics. If this rela- 
tionship is known, it is a relatively simple matter to de- 
sign the complete unit. 

In the magnesium-copper sulphide rectifier, the rela- 
tionship between the a-c input current to the d-c out- 
put current (current ratio) varies very little between 
the minimum and maximum d-c values except for the 
no-load a-c current. For this reason, it is approxi- 
mately accurate to use a constant figure for this cal- 
culation for a specific type load. These ratios are 
shown for the single-phase circuits on the curves in 
Fig. 6. 

In order to insure the most flexible use of heavy- 
duty rectifier equipment, it is desirable to design the 
transformer with voltage taps, preferably in the primary 
circuit, to compensate for fluctuations in line voltage, 
losses in conductors, etc., and to provide a variable 
output voltage. The voltage ratio curves show the 
effects of a variable line voltage, and these may also be 
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The Photo-Troller consists of a light 
source and a phototube. Phototube may 
be mounted in the control cabinet or in 
extended housing. 
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The operator of this 
press is protected by the 
F Photo-Troller. If the 
operator’s hand enters 
ithe danger zone, the 
ANG beam of light is broken § 
fh and the machineislock- | 
_ ed against operation. 


In the “wink of an eye”... an all-seeing electronic “eye” 
... the Photo-Troller can guard workers’ safety . . . count 
products or patrons... control production ... and inspect 
products for weight and size. These are only a few of the hun- 
dreds of industrial and commercial jobs that are being done 
with speed and accuracy by the Westinghouse Photo-Troller. 


A phototube in the Photo-Troller responds to the increase 
or decrease of light falling on it. This initiates an electrical 
response which will start a motor, operate a counter, give a 
signal, or otherwise control a desired action for a variety of 
flexible applications. Photo-Trollers are easily installed, eas- 
ily adjusted, and directly operate heavy-duty contactors with 
no delicate, low-current relays. Both first costs and mainte- 
nance costs are low. 


For complete information about the Photo-Troller and its 
application to your business, write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-60570 








used for calculating the overall voltage range characte 
istics. 

In application where the d-c voltage is not critica 
it is customary to design the transformer-rectifier con 
bination to operate from a normal line voltage with 
safety factor which will enable the full rated d-c outpu 
to be realized on a low line voltage. 

The usual values used by design engineers for low 
normal and high line voltages are as follows: 
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Low Normal High . 
105 115 125 | 

210 230 250 i 

420 460 500 | 











Even though taps on the primary are desired to ob- 
tain a specific output at a lower or higher line voltage. 
and possibly to obtain specific outputs at a lower o1 
higher line voltage on the same tap, in writing trans 
former specifications it is customary to state the sec 
ondary voltages desired at a fixed normal line voltage, 
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From the product designer 
through to final assembly and 
use in the field, the Eby Spring 
Binding Post line offers top 





service based on dependability. 


The spring binding post offers 
unique advantages that can’t 


be duplicated: 


a ll ehh Fig. 9—Recommended three-phase circuit for series- 
parallel operation of two dry disk rectifiers. 
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A obtainable with taps on the primary. The transformer 
PEE specifications should also state the secondary no-load 
voltage, so that the regulation will be satisfactory from 
both the rectifier and the application standpoint. 

In three-phase transformation (Fig. 8) a star-delta 
connected transformer is recommended for best opera- 
tion and lowest overall cost. Tap switches are more 
easily wired if a star primary is used, and the delta 
Complete range of sizes, secondary is more desirable because the lower induc- 
tance in any one phase in the delta connection reflects 
into improved voltage regulation in the d-c output. 







Easy one-hand feeding of 






wire into the post. 






Corrosion - resistant, long - 






life springs. 








stem lengths, and accesso- 






ries for every application 






Replace with Eby Spring Bind- SERIES AND PARALLEL OPERATION 


ing Posts—Write today. : 5 : 
Whenever it is necessary to employ a system of series- 


parallel connected rectifier bridges, several factors must 
be considered : 





| 

1 ste | 

1. No screw cap to tighten or —— ~ — 
| 

| 











1. Exact current division of rectifiers connected in parallel 
is seldom attained, and therefore, the current rating of indi- 
vidual units must be decreased when operating from a common 
a-c supply. By using separate transformer windings for feed- 
ing each bridge, full load ratings may be retained. The most 
satisfactory circuit is shown in Fig. 9. 

2. It is usually more economical to employ junctions paral- 
leled on common plates than to parallel more than two or 
three separate bridges. 

3. Any number of rectifier bridges may have their d-c out- 
puts connected in series as long as separate transformer 
secondary windings are used to supply each individual bridg: 

4. Circuit protective devices should be used to prevent th 
load from shifting to good bridges after the failure of a single 
rectifier. 


EBY 


INCORPORATED 


18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 
























In intermittent applications the current rating may 
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“Let me help You,” 


says Romey 






Romey is a good man to know. He’s the accumulated knowledge 
and skill of the men and women who make Rome Cable Products. 


Throughout the period of the war Romey was constantly at work 
developing new insulating compounds and new products, and 
improving methods of making them. 


This wartime experience enables him to handle your wire and 
cable needs even better than he’s served you in the past. 


Through his sales representatives ...or direct to Rome Cable 
headquarters, he’ll be glad to learn about your wire and cahle 
problems, and he’ll do his best to help you as he’s helped so 
many others in various fields of the electrical industry. 


SALES OFFICES 


NEW YORK, N.Y. 

CHICAGO, ILL. 

BOSTON OFFICE 
Marshfield Hills, Mass. 


CLEVELAND, OHIO 


PITTSBURGH, PA. 
WASHINGTON, D.C. 
PHILADELPHIA, PA. 
LOS ANGELES, CALIF. 
DETROIT, MICH. 


ROME, N.Y. 


See Your Telephone Directory 
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"Let's ask 
META-MOLD 
about it'' 


NESIUM 
INUM and MAG 


Permanent Mold Process 


Permanent and Semi 
Sime 

Heat me 
Treating ae 


Engin 
OUusehold A 


Uniform Quality 
Assured by Rigid Laboratory Control 
Including X-Ray and Spectro-Chemical Analysis 


Write us about your requirements 


META-MOLD ALUMINUM CO. 


METAL-MOLD MAGNESIUM CORP. 
CEDARBURG - WISCONSIN 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
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be increased, and the amount of air required for cooling 
may be decreased. The expected life of the rectifier, 
and the frequency of the duty cycle should determine the 
extent of the increased rating. It is often economical and 
advantageous to the user to design the rectifier to 
operate at a higher than normal rating at a sacrifice 
of normal operating life. 


VENTILATION 


Heavy-duty rectifier stacks are invariably fan cooled. 
The same air may be drawn over the transformer to 
provide a more economical design. Volume and velocity 
of the air should be sufficient to hold the operating 
temperature of the magnesium-copper sulphide junction 
at a maximum of 90 C as measured by a thermocouple 
at the hottest spot of the rectifier stack. Higher tem- 


Fig. 10—Magnesium-copper sulphide rectifier unit 

capable of automatically charging four 18-cell lead- 

acid industrial truck storage batteries simultaneously 
at 100-200 amperes each. 


peratures have a tendency to shorten the life of the 
rectifier, but will not cause immediate breakdown. 

If rectifiers, transformers and other associated equip- 
ment are to be placed in an enclosure, it is preferable 
to place the rectifier over the transformer in a chimney 
type housing, and force the air out openings near the 
top. Blower type ventilation will build up a strong 
static pressure if the parts are sufficiently baffled, and 
will insure uniform distribution of air. 


OTHER RECTIFIER CHARACTERISTICS 


Aging: Magnesium-copper sulphide rectifiers age very little 
during operation and thus require no special transformer taps 
for compensating purposes. Aging does not exceed 8 per cent 
when rectifiers are operated within recommended limits. 

Overvoltage: The rectifying film has a self-healing property 
that permits automatic reforming after momentary voltage 
surges. 

High-Temperature Operation: Rectifier stacks should be 
de-rated when operated at high ambient temperatures to keep 
the actual temperature below 90 C. However, where 
rectifier life is not important, much higher temperatures are 
permitted, with 140 C recommended as maximum. The for- 
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FOR WIRE AND CABLE AND MANY OTHER APPLICATIONS, 


NEOPRENE HAS THESE ADDED ADVANTAGES 


Low Permeatility to 
Gases— Neoprene meets 
this requirement in pro- 
pane and butane hose. 


Resistance to Abrasion 
and Flexing. Neoprene 
compositions give supe- 
rior service in conveyor 
belting. 


Resistance to Solvents 
and Chemicals — Neo- 
prene is widely used in 
industrial gloves. 
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Resistance to Ozone— 
Neoprene gives long 
service as jacketing for 


ignition wire. 


Resistance to Salt 
Water and Weathering 


—Neoprene is an ideal 
caulking agent for sea- 
plane hulls and pon- 
toons. 


Resistance to Cutting 
and Abrasion — Neo- 
prene soles and heels 
give long service for 
heavy duty work shoes. 











IT’S DU PONT NEOPRENE! Performance records 
show that for drop cords and cables which are 
used in service stations and other places where 
they are frequently in contact with oil and grease, 
neoprene-jacketed cables regularly outlast cables 
with ordinary jackets. The reason for this good 
service is that neoprene, the versatile synthetic 
rubber, resists deterioration by oil and grease. It 
is tough, durable, resists abrasion and stands up 
under oxidation and weathering. For all-round 
performance it pays to use neoprene-jacketed 
cable. These cables give longer and better service 
and cut maintenance and replacement costs. 

Interesting. information about neoprene and 
neoprene products is given in ‘““The Neoprene 
Notebook.”’ Let us put your name on our mailing 
list to get it regularly. 


Rubber Chemicals Division, E. I. du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Delaware 
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NAME PLATE DETAIL PRESS 
MODEL 40 


For stamping details on name plates. Eliminates irregu- 
lar and unsightly stamping on name plates, tags, etc. 
Available in 1/16”, 3/32”, 1/8”, 5/32” size characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No 
experienced oper- 

ator required. Steel, 

fiber, 


ete., can be indented 


Model 40 


zine, brass, 


with a name or number. 

This Press also can be 

furnished for hot stamping 

on plastics. Carriage Table 

advances one space with each 

impression of the Dial, like a 

typewriter, doing rapid work, 

even spacing and perfect 
alignment. 


Write for Bulletin EM 40 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


WEAR RESISTANT 


NON-CORROSIVE 


ward resistance of the rectifier remains practically constant 
while the reverse resistance decreases slightly. 

Current Overload: Rectifiers of this type are capable of 
supplying many times rated current for time intervals short 
enough to prevent overheating. Sustained overload will cause 
breakdown due to localized hot-spots. 

Low-Temperature Operation: At low temperature opera- 
tion (—60 C.) the reverse resistance of the rectifier remains 
practically constant while the forward resistance increases 
slightly. Rectifier output is reduced less than 5 per cent. 

Commercial Operating Limits: Magnesium-copper sul- 
phide rectifiers are economical and practical for use in most 
applications requiring approximately 50 volts or less at any 
current value. They are not suitable for use as meter rectifiers, 
or for use as sensitive circuit components, because the rectifying 
film is slightly unstable when operating at such extremely low 
current values. Best operation is obtained when using the 
rectifier to deliver medium or high current ranging from less 
than one ampere to thousands of amperes. 


High Altitude Carbon Brushes 
Require Special Treatment 
(Continued from page 132) 


of application on equipment which is subject to rapid 
brush wear during weather cycles of very low humidity. 

Inasmuch as conclusive data regarding the improve- 
ment in performance effected by the use of brushes with 
these film-forming treatments or ingredients is obtain- 
able only during periods of low humidity, progress in 
the technique of their application is determined by the 
frequency with which such weather cycles recur. Suf- 
ficient evidence has been obtained, however, to indicate 
that, from the experience gained in the development of 
brush grades for high altitude service, definite improve- 
ment in brush performance can be expected under at- 
mospheric conditions which, in the past, have proved 
highly disturbing to satisfactory operation. 
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Whatever the composition, the toler- 
ances, the intricacies of your metal 
parts, Scovill is ready to turn loose on 
them our long experience in forging all 
kinds of metals and our extensive 
machining facilities. Chances are we'll 
turn them out better and faster for less 
money. 


When SCOVILL becomes 
your METAL - PARTner 





Rane aside 


You Can Pass the Buck 


on Machine Forgings 
like this 


i This is an aluminum part forged and machined 
by Scovill for use in an airplane propeller. 
Not as complicated or as exacting in toler- 
ances as some of our forging and machining 
; work, it nevertheless requires a very accurate 
: control of the outside taper. This forging is 
ultimately shrunk-fit into the propeller blade 

. so this control of taper determines 
whether or not a satisfactory fit will be ob- 
tained. The hole is tapped with class III 
limits. 
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CHECK SCOVILL’S RESOURCES 
It costs you nothing to find out whether 
you can save time, trouble and expense 
by making us your METAL-PARTner. 
Fill in coupon below and mail it today. 


Scovill Manufacturing Co., Waterbury 
91, Conn. 








Please send me information about your metal-working facilities. | <CQVEILL MANUFACTURING COMPANY 
I am interested in metal forgings for the applications checked: 


; Forgings Division 
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Conversion in battery charging. Fully 
automatic .. . absolute dependability 
over wide temperature range...elimi- 


nation of maintenance costs ... no 
harmonics in DC wave... power fail- 


ure protection ...small...compact... 
moisture and fungi proof...immunity 
to corrosive fumes...these features 
prove DC means SC... Selenium 
Conversion in battery charging. If 
you use DC... get the facts on SC! 


SEND FOR BULLETIN 
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1719 WEST PICO BOULEVARD 


LOS ANGELES 15, CALIFORNIA 


EXPORT DIVISION: FRAZAR & HANSEN 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 


IN CANADA: BURLEC LTD.. TORONTO 13, ONTARIO, CANADA 














Some Critical Features of Certain 
Coffee-Making Appliances 
(Continued from page 105) 


for large electrochemical potential differences between 
parts of the pump with the result that this vital part of a 
percolator was able to stand a lot more abuse without 
actually falling to pieces. Along this same line of rea- 
soning, during the studies on various electroplated metal 
linings it was noticed that when silver was used, the alu- 
minum parts corroded much more than when the per- 
colator was lined with nickel, tin or chromium. This is 
not surprising if one considers their relative positions 
in the electrochemical potential series. For instance the 
difference between silver and aluminum is approxi- 
mately 2.0 volts; between nickel and aluminum approx- 
imately 0.94 volts; between tin and aluminum approxi- 
mately 0.91 volts. The value for chromium cannot be 
given accurately since the protective passive film on this 
metal reduces this potential to nearly zero. The author 
has roughly measured a potential difference of 0.2 volt 
against chromium. Naturally, in practice these voltage 
differences are considerably less since the metallic con- 
tact between the body of the percolator and the pump 
is fairly good. 

The results of a corrosion test may be of interest 
here. They are shown in the accompanying table. The 
tests were conducted in a silver-lined percolator, using 
pumps made of brass plated with various metals. Strong 
beverage coffee was the corrosive medium. Each test 
was run for 14 days. During the day, normal percola- 
tion was kept up. They were allowed to cool over night. 
Fresh coffee beverage was made every 3 days. 


Loss of 
Finish on Percolator Pump Weight, % 


Nickel plate (watts bath) 
Tin plate (acid bath) 
Brass, unplated ... 

Silver plate 

Chromium plate 


An interesting example of a forced change in design 
due to outside influences is given in the case of the size 
of holes and their number per unit area as used in per- 
colator coffee baskets. It had been customary to use a 
concentration of about 200 holes per square inch with 
diameters measuring 0.032 of an ich. This meant a tool 
with a high maintenance cost and several indexed strokes 
of the press to punch the holes in one coffee basket. As 
an economical move, the number and size of holes were 
changed to 75 per.square inch and diameters of 0.045 
of an inch and the die was constructed so as to punch 
all the holes at one stroke. This worked out quite well 
at the time, but meanwhile the particle size of ground 
coffee changed. More and more we came to notice 
“percolator grind,” “all purpose grind” and “drip grind” 
printed on packaged coffee, with a corresponding in- 
crease in number of a certain size of particle that seemed 
to be just about right for clogging completely the new 
size of coffee basket holes. Here was an example of a 
problem brought about by circumstances beyond control 
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AD HABITS are hard to break—for years users 

of electrical appliances have yanked out 
the plugs by pulling the cords . . . often with dis- 
astrous results. But cords with Gilbert plugs can 
be pulled safely. In the Gilbert plug there are 
no screws to loosen, no soldered joints to sep- 
arate. Instead, the conductor is locked into the 
cap by the prongs—both wire and sheath carry 
their share of the load—the harder you pull the 
tighter it’s wedged. That’s why the Gilbert plug 
is the plug you can tug! 


Because of its basic simplicity, the Gilbert plug 
is economical and easy to assemble. In fact, it 
can be assembled to cord by hand at rates up to 
300 per hour with unskilled labor. For higher 
production, the simple assembly machine illus- 
trated produces assemblies at rates up to 1,000 
per hour. 


GILBERT MANUFACTURING COMPANY, INC. 
24-20 46th Street, Long Island City 3, N. Y. 


Gilbert Molded Plastic 
Plug, Available in 
Black or Brown,Rated 
at 15 Amps., 115 Volts 


An outstandipg manufac- 
turing advantage of Gilbert 
plugs is that they can be 
assembled to cords at rates 
up to 1,000 per hour with 
this simple, hand-operated 
machine. Prongs are auto- 
matically fed from 
reels and inserted into 

caps by the machine, 
locking conductors in 
place. 
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A violin string is mighty important to a concert artist! 
A lock washer is a small but vital part of your 
assembly. 

Remember — your product is only as STRONG 
as its component parts! 


Tangle-proof 
LOCK WASHERS PROVIDE 
RELIABILITY . . . ECONOMY... 


— because they’re made from — because there is no waste 
quality materials — special — they‘re tangle-proof — 
spring steel or phosphor easy to handle—speed pro- 
bronze. duction. 

They'll keep nuts, bolts and screws tight! 


Available in regular and special sizes. Write 
regarding special requirements. 


MADE SINCE 1905 BY 


HOBBS MANUFACTURING CO. 


WORCESTER 5, MASSACHUSETTS 


TO PUT ““SPOTS OF HEAT”’ 


INTO ANY MACHINE 


G-E CARTRIDGE 
Was 


(One of the popular G-E midget heaters)” 


Use these convenient electric heaters to build localized 
spot-heating into processing machinery, such as embos- 
sing presses, die blocks, sealing machines, glue pots, etc. 
Easily installed—simply drill a hole in the part to be 
heated, insert the cartridge heater, and connect into 
the nearest outlet. Unusually durable, they give long 
efficient service. Temperatures up to 1200 F. Sizes 


from 114 to 8% inches long. PRICES FROM $2.20 
SEND FOR GED-650 » 


Here, in one small book, are the 
answers to the hundreds of small 
heating problems that arise daily cool 
in industrial plants to puzzle elec- 
trical engineers, superintendents, 
foremen, owners, and mainte- 
nance men. General Electric Co., 
Schenectady 5, N.Y. 


GEN . 
*RAL® Rupere ic 


*OTHER G-E HEATERS: CARTRIDGE HEATERS © HEATING CABLE © CONVECTION HEATERS « 
CALROD IMMERSION HEATERS © STRIP HEATERS © CALROD HEATERS © FIN CALROD HEATERS 


GENERAL “ ELECTRIC 





of the manufacturer, and the only answer was to return 
to the size and concentration of holes formerly used. 
Drainage of coffee baskets is also greatly facilitated by 
cleanly punched holes with complete absence of burrs, 
since in this way, surface tension between coffee bey er- 
age and the aluminum is greatly lessened. 

The high calcium carbonate and sulfate and mague 
sium carbonate content of drinking water in many parts 
of the United States generally causes trouble in a metal 
coffee maker that has a pocket or well in the bottom 
An unusual deposit of calcium salt is shown in Fig. 7 
Jn such regions the only prevention is to cleanse thor- 
oughly at least once a week, using hot vinegar as a 
solvent. 

A few years ago there existed what seemed almost 
an epidemic of complaints of “metallic taste” in coffee 
brewed in metal containers. It was difficult to conceive 
how the average coffee drinker should have any idea of 
what “metallic taste’ was. A well known home eco- 
omic institute conducted a research using both trained 
testers and average coffee drinkers as judges. It was 
found difficult for trained tasters to detect a metallic 
taste except when the metal salt content, having been 
purposely added, was far beyond anything possible in 
normal use. It was found, however, that when an un- 
clean percolator contained a thin filnt of rancid coffee 
oil, many average drinkers of coffee complained of a 
metallic taste. A short educational campaign instruct- 
ing users to clean their percolators once a week with 
hot dilute baking soda soon brought an end to this an- 
noying complaint. 


MEASURING COFFEE STRENGTH 


To the engineering designer and research worker in 
coffee making devices of any kind, the knowledge of 
how to determine accurately the amount of dissolved 
solids or “strength” of coffee beverage is often of great- 
est importance. This is especially so in the case of auto- 
matic coffee makers where a designation of “weak,” 
“medium” or “strong” coffee is to be used. Clear coffee 
beverage whose specific gravity is 1.0045 is considered 
weak; 1.0055 medium strength, and 1.0065 strong. 
These specific gravities are based on a temperature of 
20 C. It is easily seen that these concentrations are of 
a low order; hence, in order to detect the small differ- 
ences that exist between weak, medium and strong cof- 
fees, a careful selection of methods should be made. 

The hydrometer is obviously not a good means of de- 
termining such small differences, the accuracy not being 
great enough. The pycnometer or specific gravity bot- 
tle method is undoubtedly the most accurate, but the 
time consumed in taking a number of determinations is 
considerable. The Westphal balance has been found to 
be the most desirable instrument, considering every- 
thing. It is rapid and, with experience, determinations 
to the fourth decimal with reasonable accuracy are 
possible. 

Several years ago, a considerable time was spent in 
an endeavor to adapt a Bausch & Lomb Duboscgq colori- 
meter to coffee strength measurements. The advan- 
tages in time saving and convenience would have been 
great. Unfortunately, however, the color of coffee was 
found not to follow Beer’s law which states that con- 
centrations of two liquids are inversely proportiona! to 
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BRIDGEPORT BRASS TECHNICAL HANDBOOK 


Just published, Bridgeport presents a comprehensive 
128-page Technical Handbook full of helpful, up-to-date 
facts, tables, charts, illustrations and other data for ready 
reference and easy comparison. Included are the results 
of current research, recent developments in copper-base 
alloys, and the place for modern engineering alloys in 
today’s program. , 

The arrival of this new Technical Handbook is espe- 
cially timely and interesting now because modernizing 
of metal specifications is of paramount importance today. 
Manufacturers interested in the selection of new materials 
for product improvement, designers, engineers, pur- 
chasing agents, metallurgists, chemists and others con- 
cerned with non-ferrous metal-working problems will 
find this handbook useful. 

Check the brief outline of contents, then write today to 
Bridgeport for your copy. Please use company letterhead. 


shea BRIDGEPORT BRASS COMPANY 
“BAdgep 


BRIDGEPORT 2, CONN. « Established 1865 


OUTLINE OF CONTENTS 


Among the subjects discussed are: Research and 
Development « New Engineering Alloys * Copper- 
Zinc Alloy System + Effect of Additional Elements « 
Effect of Annealing * Temper + Stress Corrosion 
Cracking and Its Prevention * Hot Breaks, Causes 
and Prevention « Drawing Lubricants + Metal 
Cleaning « Drawing Tools + Brass and Copper for 
Drawing, Spinning, Stamping +« Engineering Alloys 
for Drawing, Spinning, Stamping + Spring Metals « 
Rod for Screw Machine Operation + Rod and Wire 
for Cold Heading * Rods for Hot Forging * Bronze 
Welding Rod « Tubing for Fabrication * Condenser 
and Heat Exchanger Tubing * Duplex Tubing + Brass 


and Copper Pipe * Copper Tubing « Weight Tables 
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| the heights of the two liquids when the color intensities 
| are equal. For comparatively weak solutions a striight 
line function was obtained for ratio of standard to «oly. 
tions of increasing concentrations, but when strong cof- 
fee beverages were used these ratios did not remain «on- 
stant. This interference was probably due to the jres- 
ence of colloids in the stronger concentrations. Anoiher 
interesting phenomenon was the fact that a considerable 
change in color depth takes place after brewed coifee 
has stood for a short tinte. The greatest change took 
place during the first twelve hours after cooling. This 
change continues at a much slower rate for about 5 days, 
when the condition appears to be stabilized. 

While a certain research was in progress involving 
conductimetric properties of solutions, a short check was 
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Fig. 8—Change in electrical conductivity with in- 
crease in specific gravity of coffee solutions. 





made on the change of conductivity of coffee as the spe- 
cific gravity was increased. Over the range of very weak 
coffee to very strong coffee very encouraging results 


were obtained. The curve based on the data is given § Wi 
in Fig. 8. Constant temperatures in this case are ex- § ° 
tremely important during measurements and the use of - 
distilled water for brewing is advised. as 

Taste testing, by expert professionals, is a method § niz 
generally employed by coffee rpasters as a check on § {0 
blends of various coffee beans, but a similar test for use rt 
as a check on coffee beverages as brewed by different a 
coffee-making appliances was developed some years ago § int 
by Good Houskeeping Institute.2 It is a test in which § ha 
any novice can acquire a fair degree of proficiency with ie 
a little practice. Seven cups are placed ina row. They a 
are labeled from 110 to 50 per cent in steps of 10. In § rie 
the first cup are placed 8.8 grams of a standardized sir 
grade of ground coffee. In the second cup are placed Qo 


8.0 grams, and so on, reducing the coffee placed in each 
succeeding cup by 10 per cent each time. Then 150 
cubic centimeters of boiling water are poured into each 
cup and the contents stirred. When the residues have 
settled, a cup of the brewed coffee under question is 
compared with each of the standard brews in turn until 
it matches one of them. In this way, a “percentage 
strength” is arrived at for the brew under test. 


REFERENCES 


1. “What Flavor ]feasurement Reveals about Keeping Coffee 
Fresh,” by Dr. P. W. Punnett and Dr. Walter H. Eddy, Food 
Industries, Sept., 1930. 


2. “This Cup of Good Coffee,” by Curtis Wyrtzen, Good 
Housekeeping, May, 1934. 
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With more machines and processes on the planning boards, or in model stage, 
now than at any previous time in industrial history, alert designers are utiliz- 
ing the implement of automatic control as a means for assuring a marketable 
product against stiff competition. Inherent advantages of Time Controls, such 
as simplicity of installation, ease of adjustment and accuracy, have been recog- 
nized and specified for thousands of applications which require precise control 
for duration and sequence of related electrically-actuated functions. In the 
specialized business of Time Control manufacturing for industry since the 
infancy of the art, ATC has been aware of its responsibility — supplying in 
all cases equipment which could stand the gaff and be relied on to do the 
intended job. Gadgets, as well as quality compromised to price, have never 
had a part in ATC design. This policy, which has gained widespread respect, 
is reflected throughout the entire standard line of ATC Timers. Systems, 
designed to meet special requirements, coordinate any number of consecutive 
or overlapping operations and are engineered by a staff with the widest expe- 
rience available in this field. Investigate ATC Time Controls for your most 
simple or complex control job on your machines or processes. Confidences 
respected, of course. Write for data or see your Sweet’s Product Design File. 


AUTOMATIC TEMPERATURE CONTROL CO., Inc. © Logan St. & Germantown Ave. e Philadelphia 44, Pa. 


*Designed-in" Time Controls 
. the trend 


Wherever one or more electrically 
operated devices must function in 
accurate relation to each other — for 
both duration and sequence—Timers 
can, in most cases, do the controlling 
job most accurately and efficiently. 
Complete panels, built to specified 
space limitations on machines or 
processes, may be comprised of inter- 
wired Timers, relays, push buttons, 
circuit breakers, switches, indicator 
lights, etc.—delivered as a unit pack- 
age by ATC, ready for simple in- 
stallation and hook-up to one clearly 
marked terminal block. ATC has sup- 
plied thousands of such systems to 
complete satisfaction of users. 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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Driving and Controlling Machines with 
Hydraulic Equipment 


(Continued from page 113) 


In The Bendix-Weiss Rolling Ball Universal Joint 


— 1 


of mention and should be considered when a special 
control problem cannot be handled satisfactorily with 
the more common circuit elements. Hydraulic accumy. 
lators, an old hydraulic device, are not needed in alj 
systems. Their purpose is to smooth out pressure surges 
or ripples, and act as energy reservoirs to supply instan- 
taneous demands in excess of the capacity of the pump, 
Therefore hydraulic accumulators increase the flexi. 
bility of the system and permit the use of smaller or less 
expensive pumps. The oldest type consisted of a vertical 
cylinder with a piston at top, weighted to give the pres. 
sure desired. This type was limited to stationary instal- 
lations because the cylinder would act only when 
mounted in the vertical position. Also corrosion of the 
piston destroyed its effectiveness and the packing be- 
tween the piston and the cylinder was difficult. The 
weights on the piston were replaced by springs which 
permitted the accumulator to operate in any position but 
did not overcome the other objections. The free surface 
or surge chamber type accumulator consists of a cylinder 


Here Shown Disassembled 


STROM BALLS 
TM Me eT ML TTD 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 
Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Il. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strotl] BALLS @ Serve Industry 
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0.0001 ohms to 
11.11 megohms 


MEASUREMENT RANGE 


in a single 


Combining both Kelvin and 
Wheatstone bridges, this pop- 
ular Shallcross instrument pro- 
vides a resistance measurement 
range from 0.0001 ohm to 11.11 
megohms in a single portable 
unit. Widespread use is proving 
it unexcelled for laboratory 
and school work, maintenance, 
many forms of production line 
testing, field investigations, etc. 

When used as a Wheatstone 


instrument 


bridge for measureme:its be- 
tween 1 ohm and 1 megohm, 
the normal accuracy is better 
than 0.3%. Low resistance 
measurements using the Kelvin 
range utilize current and poten- 
tial terminals to eliminate lead 
and contact resistance. The 
accuracy of Kelvin measure. 
ments is normally 3% or better. 

Ask for details on Kelvin- 
Wheatstone Bridge Type 638-2. 


SHALLCROSS MFG. CO. 


Engineering - Designing - Manufacturing 


DEPT. Em-125 COLLINGDALE, PA. 





without a piston in which pressure is applied direct) 
to the fluid by means of gas pressure, usually nitrogen. 
This type accumulator is not satisfactory for any fluid 
but water because of foaming and gas being trapped in 
the fluid. It also requires frequent charging of the gas 
pressure, 


ACCUMULATORS 


The most satisfactory type accumulator is the 
diaphragm type, or its variation, the bag type. The 
diaphragm type consists of a cylinder with a flexible § 
diaphragm sealed to the walls and dividing it into two 
halves. Air is admitted to one half of the cylinder ani 
fluid to the other. The diaphragm must be elastic s 
that it can take any position inside of the cylinder de- 
pending on the pressure of the air and fluid and it must 
be so designed that it does not seal off the fluid port, 
trapping fluid in the accumulator. This trapping ten- 
dency of the diaphragm is most pronounced when thei 
fluid is on top because its weight deforms the diaphragm. 
Therefore the fluid should be on the lower side. The 
bag-type accumulator consists of a flexible bag, filled 
with air, mounted in a cylinder of hydraulic fluid. This 
like the diaphragm type, applies pressure to the fluid 
from the air and the size of the bag is dependent on 
the relative pressures. The tendency of the bag-type 
accumulator to trap hydraulic fluid in it by sealing the 
fluid port is even greater than the diaphragm type s 
special precautions must be taken in its design to prevent 
such an occurrence. 

The hydraulic intensifier is another special elemet! 
used to convert a large flow of fluid at low pressure t 
a small flow at high pressure where such is requireé 
for a specific function. 

The hydraulic fuse, a development of the war whic! 
has not been used in industrial controls as yet, is 4 
device designed to prevent the loss of fluid and keep the 
rest of the system operative when a hydraulic line 
breaks. There are two types available. One permits 4 
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he The Science of Hermetic Sealing has been advanced by 
Sperti engineers for commercial vacuum switch production 


| THE SPERTI VACUUM SWITCH... 


"i @ Actually locks out the weather—moisture, gases, 
| dust cannot touch vital contact points. 


me Small lightweight unit requires little 
@ No arcing or chance for failure due to exposure spacr. 

ecce . e 

;.f| contact points are mounted in a vacuum. Long cénlad life. 

if @ Fire and explosion hazards are eliminated in most Flexible diaphragm eliminates need 
on cases. for external fulcrum. 


: ‘ b ted i ition. 
he §6@ Long life, current and voltage range, make it eet ee 


adaptable to many applications. Adaptable to oil or water immersed 
nt operations. 
| Special designs can be developed for individual Small operating force. 
‘mf ~=applications. : . 
t Requires no maintenance. 


Write today about your switching problems. 
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Send for Booklet 
“Survey of Characteristics 
of Molded Ceramic Products’’ 












































41 MUIRHEAD AVE, TRENTON, N. J 
MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 





Steel Parts engineered to withstand the designated R.P.M.- plus a 
wide margin of safety. Exactly machined, closely gauged. 

Mica parts engineered to the job. Thickness of segments is always 
uniform in NEPCO commutators. 

Copper Segments made of hard silver bearing copper. Angle and 
thickness accurately checked; on NEPCO designed gauges, at mill. 
Highest quality components mark the half-way point on the road 

to a superior commutator. Then comes NEPCO processes for 

assembly, closing, curing and machining. 

When ready for delivery its a “NEPCO COMMUTATOR?" and we 
are proud of it. A smooth running commutator produced in quantity- 
surpassing the engineers specifications. Make use of our experience 
and facilities. Call or send us your specifications. 
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| protect against the breakage of a hydraulic tube. 


small quantity of fluid to flow through the circuit whe, 
the control valve is opened and this fluid opens the maip 
valve when it returns to the fuse. If the circuit is no 
complete only the small pilot fluid is lost so that there 
is no reduction in the circuit pressure and other circuits 
not directly connected to it still can operate. Anv ther 
type consists of a check valve, normally open, which 
closes when the quantity of flow becomes too great, 
The closing operation is controlled by a dashpot with g 
metering orifice. This fuse requires a flow in excess 
of a gallon per minute to overcome friction and spring 
pressure and will not close to protect against slow leaks, 
Since the fuse only operates on large flows as obtained 
when a line breaks, it will not operate if a restrictor 
valve is placed between the selector valve and the fuse 
because the restrictor valve will limit the flow on a line 
failure to a value that will not permit the fuse to close, 
Therefore the restrictor valve must be placed at the 
actuating cylinder to obtain its advantages and still 


HYDRAULIC FLUID | 






Throughout the discussion the hydraulic fluid has 
been dismissed by stating that it must be incompressible 
and that volume change with temperature is undesirable, 
However, the hydraulic fluid is fundamentally important 
because on its properties hinge the satisfactory operation 
of the system. Hydraulic oils are the least compressible 
fluids and their temperature coefficient of expansion is 
small, thereby filling the two fundamental requirements 
of an ideal hydraulic fluid. In addition, hydraulic oils 
are fortified to give high oxidation stability and to pro- 
vide a gum solvent action that holds contaminants in 
suspension. This chemical stability prolongs the life of 
the oil under adverse operating conditions. Maximum 
demulsibility is desirable so that the fluid will separate 
from water readily and adequate film strength should be 
present so that it will lubricate parts with which it comes 
in contact, minimizing wear. Proper viscosity also is 
required and, more important, it would be ideal to have 
no change of viscosity with temperature. This would 
minimize leakage, reduce warm-up time, and produce 
the same response at all temperatures. Actually such 
an ideal is not obtainable but the change of viscosity 
of hydraulic oils with temperature is small so that prac- 
tically they meet this requirement. 

The prime axiom in hydraulics is “Banish dirt,” 
because dirt in the hydraulic fluid will cause malfunc- 
tioning as well as injury of the elements. The early 
hydraulic systems were designed to work with dirt and 
strainers were used to remove foreign objects. However 
with the advent of more accurate controls operating at 
higher pressures, dirt could not be countenanced. Most 
dirt is introduced into the hydraulic system with the 
make-up fluid so that extreme precautions should be 
exercised to eliminate this big source of trouble. Then 
filters are used to remove any dirt or sludge which might 
be present. Filters are made of closely spaced disks 


| which may be cleaned when dirty, of powdered metals, 


or organic adsorbents. Since there is a pressure drop 
in the filters their location in the hydraulic circuit is 
important. If they are located in the pump inlet line 
they are most effective but the drop is objectionable 
because little drop can be tolerated. If located in the 
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A WHOLE PLANTFUL OF THEM 
WHO BUILD MOTORS 
TO SATISFY EXACTING BUYERS! 


Other plants may turn out more motors than 
the Star Plant. But you'll find no better motors 
... for when you see the Star Trademark you see 
the “O.K.” on the efforts of hundreds of meticu- 
lous craftsmen working to critical standards. 

Among them are the men who own the com- 
pany. For Star’s owners are born motor men, and 
the place to find them is out in the plant or around 
a drawing board, helping to make Star Motors 
as good as they can be. 

Everybody at Star is exacting about quality ... 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 


DECEMBER 1945 


in design, materials, workmanship. There’s a 
craftsman’s spirit everywhere that words can’t 
cover. But motor buyers who visit us always com- 
ment on it. And exacting motor users recognize 
that Star does things a bit better by specifying 
Star where a motor must be better than “good 
enough”. 

WRITE FOR 8-PAGE DIGEST. It outlines 
Star Motors (4% to 200 HP) and Generators (to 
150 KW) ... names hard-to-satisfy buyers who 
are long-time customers . . . tells how Star be- 
comes the “Motor Department” for customers. 
Star Electric Motor Co., 218 Bloomfield Ave., 
Bloomfield, New Jersey. 
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Why Sacrifice 
ELECTRICAL CHARACTERISTICS 


FOR BETTER MACHINABILITY ? 


When parts are compacted from powder, you can get 
excellent magnetic properties by using POMET 300—see 


curve on chart above. 


This high density metal is being used to good advantage 
for pole pieces, magnetic cores, field poles, interpoles 


and armatures. 


Surfaces and contours are formed with consistent accu- 
racy. Close tolerances can be held. Machining is elimi- 


nated or reduced to a minimum. 


Send for literature, or we shall be pleased to quote on 
receipt of blueprints or specifications and quantities 
desired. 


Don’t decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 
30-52 Greenpoint Avenue Long Island City 1, N.Y. 
2341 Book Tower Bldg., Detroit 26, Mich. 


FROM POWDER TO PARTS 


1eturn line to the reservoir the drop is permiss ble jy 
the dirt is distributed throughout the entire syste, 
before it is removed. Therefore the filter us ally jg 
located in the by “pass circuit from the pressure regyl. 
tor to the reservoir so that the pressure loss in t 
occurs when the fluid is not being used and the 

is not disturbed. Equally important is the packi 

to prevent leakage in the connections of the hy 
circuit. There are many types of packing, all striving 
toward the ideal goal which never is quite reache 
The ideal packing material is one that would seal with. 
out leakage, wear indefinitely, cause no wear on 1 Oving 
parts, have no frictional drag or loss, be unaffected py 
temperature changes, be inert chemically to the com. 
ponent parts as well as the fluid. To be truly chemically 
inert the packing material neither should attack th 
component parts, decompose the fluid or, in turn, be 
affected by the fluid. The packing probletn is aggravate; 
by high pressures so that special types of materials and 
methods of holding them have been developed to meet 
the needs of hydraulic controls. 


PIPING FOR HYDRAULIC LINES 


The selection of the piping for a modern high-pressure 
hydraulic system is not too critical because the drop in 
the tubing represents only a small percentage of the 
total pressure available. With such systems the criterion 
is that piping must be large enough to furnish the quan. 
tity of fluid needed at the operating pressure. The siz 
of the power tubing is limited by the maximum velocity 
of the fluid. Fifteen feet per second is considered goot 
practice but 20 feet per second is satisfactory for shor 
cycles or for a small part of a continuous cycle. Also the 
overall efficiency of the system may limit the pipe size 
It may be so small that the power loss may be consider- 
able even though the pressure loss is permissible. ‘There: 
fore charts are used to determine the power loss in the 
tubing. The effect of bends and fittings is converted 
to equivalent length of straight pipe in the calculation 
so that the total loss to be expected can be determined 
accurately. The importance of pressure drop in piping 
becomes paramount in the design of low pressure contrdl 
or pilot systems. In such systems the pressure drop 
represents a large proportion of the total drop anda 
careful selection of the piping must be made so that 
the loss in the tubing will not produce slow or erratic 
operation. Usually the tendency is for designers to ust 
large, expensive piping for the main,. high-pressurt 
circuit and under-pipe the control circuit whereas tlt 
reverse should be followed to obtain satisfactory results 
Hence it is important to have an expert review the whole 
hydraulic control circuit even to the piping before ont 
is finally adopted as representing the best that can be 
obtained from an engineering and economic considera 
tion. One of the best sources of such information woul 
be the manufacturers of hydraulic pumps, valves and 
associated hydraulic components. 


Those companies active in the field who assisted in th 
preparation of this article are as follows: Adel Precision Prot: 
ucts Corp., Burbank, Calif.; American Engineering Co., Phil 
delphia; Bendix Products Div., Bendix Aviation Corp., Sout! 
Bend, Ind.; Brownstein Mfg. 'Co., Ellwood City, Pa.; Clar 
Aero-Hydraulics, Inc., Pasadena, Calif.; aa Incorporated, 
Kingston, N. Y.; Sperry Products Inc., Hoboken, N . Je; Turchan 
Follower Machine Company, Detroit; ’ Logansport Machine, Inc. 
Logansport, Ind.; Socony-Vacuum Oil Co., Inc., New York. 
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SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
LONG LIFE 
COMPACTNESS 
VERSATILITY 
LL 


“IT ALL ADDS UP TO | 


AUTOMATIC ELECTRIC’S CLASS ‘‘B’’ RELAY 


All six of the features you want—perfectly combined in one unit— 
that’s what you get in this new relay. It meets all purposes, in 
widely varied applications, without compromising with the most 
exacting requirements. For in the Class “B” relay, Automatic Elec- 
tric has combined the features you need—a// of them, and each in 


greatest measure. 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure...efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . .. compact also with magnetic shielding cover, when specified. 


The Class 'B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC & ELECTRIC 

AUTOMATIC ELECTRIC SALES CORPORATION 

1033 WEST VAN BUREN STREET ¢ CHICAGO 7, ILLINOIS 
. In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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TIME MACHINES 
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—~ when you can get 


SYNCHRO 


TIMING MOTORS 


TIMING MACHINES 


— in the quantities you will need for in- 
creased production of timing devices of 
all kinds. Right now we suggest you make 
a note of these SYNCHRON features: 


STANDARD SYNCHRON MOTORS are 
compactly built, with rotor and coil nested 
in a sturdy case 234” x 1 5/16” —with 
power to pull 8 oz. direct load continuously 
at 1 RPM. They are. built for speeds of 
1 to 300 RPM, clockwise, or counter-clock- 
wise, in all voltages and cycles. 


STANDARD SYNCHRON TIMING MA- 
CHINES are geared to operate at intervals 
of 1 RPM, 1 RPH, 1 RP12H, and 1 RPD. 
Any other interval desired can be supplied 
on special order. 


Write today for catalog and engineering data. 


Hansen Manufacturing Co., Inc. 
Princeton 3, Indiana 











es 
How Economics Enters into Design 
of Small A-C Motors 
(Continued from page 116) 


— 


two other factors—the breadth or distribution factor 
and the pitch factor. The distribution factor depends 
upon the number of slots, poles and phases. The num. 
ber of poles and phases is fixed by operating conditions 
and the number of slots has only a slight effect upon 
the distribution factor. 

The pitch factor, however, may be varied through a 
considerable range, though it is seldom less than 0.8 
and cannot, of course, exceed unity. If the flux density 
and other quantities are substantially constant while the 
number of conductors and the coil pitch are changed, 
the product of the number of conductors times the pitch 
factor is a constant. As the pitch is reduced from its 
100 per cent value, the pitch factor decreases slowly at § 
first and then more and more rapidly. Hence the nun- § 
ber of conductors must be increased in the same manner 
to keep the product constant. This shortening of the § 
pitch reduces the length of each end connection but the § 
greater required number of conductors increases the 
cost of winding and offsets to some degree the saving in 
end connections. Since the end connections are usually § 
a major part of the total amount of wire, the reduc- J 
tion in their length up to a certain point may result in an 
over-all economy. The problem is then to find at what 
pitch the total cost is a minimum. 

To illustrate, let us assume that we have a motor 
whose gap diameter is 4% in.; length of stack, 2% in; 
stator slots, 36; and number of poles, 4. Having 9 slots ff 

9 8 7 6 


ver pole, we may hav il pitch f{—,—,—,- 
per pole, we may have coil pitches o 9° 9° 9 

. . in fractions of the pole pitch. We shall investigate 
only the first four pitches because the economic pitch is 
probably within this range. 

The cost calculations are made in the usual manner 
and the results are given in Table III. It is seen that 
the material cost increases and the labor cost decreases 
with an increase in pitch but not uniformly. The result 


‘te , : 7 
is that a minimum cost is obtained with both a 5 and an 
7 pitch. Since it is not possible in this case with 36 


slots and 4 holes to have a pitch between these two, no § 
curve is drawn to locate a minimum between them. 

It should be understood that the cost figures used in 
these examples are to be considered merely illustrative 
and will not fit at other times and in other places. Also, 
generalizations should not be made from the numerical 


Table Ill—Relation of Costs to Various 
Values of Coil Pitch 


6 A 


9 9 
. Pitch factor 0.866 0.940 
. Number of conductors 3896 3600 
. End-connection conductor costs} $1.43 $1.45 
. Winding costs plus overhead 1.61 1.49 


$3.04 $2.94 $3.00 


. Coil pitch 


. Total variable costs 
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| Use Panelyte Fabricated Parts 


where corrosion is a Problem 





FP anelyte laminated plastic parts are not 
affected by water, brine, oil, ordinary 































m- & solvents, coolants, ketones, esters, weak 


ra acids or alkalis. Having good electrical 
ef 

the f properties combined with unusual struc- 
the tural strength, dimensional stability, and 


excellent heat resistance, Panelyte is 
uc: f thoroughly dependable and adaptable. 
Easily machined to exact specifications, 
weight-saving Panelyte parts are mass- 


produced in our new plant. 


ots A Our policy of working closely with 
6 , customers’ engineering departments en- 
: ables us to give designing aid, and from 


is performance data on hand, to make ac- 
curate estimates on the service life of 


rat proposed applications. 
: Inquiries are invited on sheets, rods, 
ult 


tubes, and molded as well as fabricated 


“5 parts. Write for factual ‘Engineering 
36 Data Book”. 
no 


Typical examples of lathe turning, grooving, printing, milling, 


shaving. and die-punching. 
‘ Leduc 








Sales Offices: Atlanta, Boston, Chicugo, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
Los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. 


*& MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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NEW ONE-PIECE 


BLIND FASTENER 
SA 


! Here’s a simple low-cost tubular 
] rivet you can fasten with or fasten to 

. a combination blind rivet and 
j nut plate that can lick some of the 


louie? toughest fastening problems. Rivnuts 


are light, strong and ready for use 
as received. Made of aluminum, 
brass ... and now STEEL! Quickly 
installed, they speed production, cut 
costs, and improve product quality. 
Why not g2t the whole story? 


Use as 
blind rivet 


DATA BOOK! 


40 fact-packed pages 
give you a thorough 
Rivnut demonstra- 
tion. Completely 
illustrated. For your 
free copy quickly, 
; write now to The 
B. F. Goodrich Com- 
pany, Dept: EM 
L. ae oe oe oes od 12, Akron, Ohio. 


Kk kk 
} DSSS 


I 
| 
| 
l 
| 
|| FREE TELL-ALL 
} 
l 
! 
} 


Use as nut plate 
for attachment 





PH} 
STE 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . « Explosion-proof. 


4. Octal radio base permits 
easy replacement. AM PERITE 


: <_< DELAY 
5. Compact, light, rugged, } ge rt, 


inexpensive. 
6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 
WHAT'S YOUR PROBLEM? 


Send for “Special Problem 
Sheet” . . ».ond Descriptive 


AMPERITE CO. 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd 
560 King St. W.. Toronto 


results of these examples. It should not be said thit the 
ratio of the length of stack to the gap diameter ©! the 
first problem will always give an economic propcrtion 
of dimensions. The procedures are perfectly geveral 
end applicable in all cases but should be used only with 
cost data applying at the time and place that calculations 
are made. 


Industrial Applications Seen for 
New X-Ray Gaging Devices 
(Continued from page 140) 


attainable by any other method. It is evident that the 
existence of such variables which can be manipulated 
for increased accuracy cannot prevail in any measure- 
ment by an instrument requiring contact with the work, 

If, for instance, it is possible to read a hand micro- 
meter to within 0.001 in., that same limit will ob- 
tain whether the material is % in. thick or 0.010 in, 
thick. At the %4-in. thickness, this means the measure- 
ment is accurate within 0.2 per cent, which is excellent, 
but if the material is 0.010 in. thick, the sensitivity is 
only 10 per cent. As a thickness measurer, the x-ray 
gage is easily capable of accurately measuring thickness 
variations of 1 per cent in all cases and in many instances 
a few tenths of one per cent are readily recorded. In 
practice, this means that a plant rolling thin foil, for ex- 
ample, of 0.0003 in. thickness can keep its product to 
that thickness within a deviation of 0.000003 in., or 
three millionths of an inch. It is all the more remark- 
able when one realizes that this sensitivity is attained 
and maintained on materials moving at high speeds and 
that measurement is performed without any contact 
which might tear thin foils or mark highly polished 
surfaces. 

Although most work has been done to date on the 
application of these devices as thickness gages, their 
scope is much wider. As automatic inspectors for de- 
fects in rods, bars, sheets, and tubes their feasibility has 
already been proved. The rapid sorting of assembled 
articles for proper alignment of internal parts; the in- 
spection of packaged food containers for location of for- 
eign bodies ; as a check for density or chemical composi- 
tion of piped fluids and lubricants; as a means to dis- 
cover hidden corrosion in pipe lines; these and many 
other problems will eventually yield to solution by x-ray 
devices. 

When light-sensitive devices were first installed not 
sO many years ago to start, stop, and control industrial 
machinery, it appeared to presage a new era. Today 
such equipment is commonplace. Perhaps the thought- 
ful reader will observe some similarity foreshadowed 
by the introduction of x-ray gaging devices. 


Research Aid to Colleges Planned 

A five-year program of $2,500,000 in grants to col- 
lege laboratories for scientific research has been an- 
nounced by the Research Corp. The latter is a non- 
profit organization established in 1912 and is main- 
tained by revenue derived from inventions assigned to it 
by various inventors. It is planned to help the smaller 
educational institutions primarily. 
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ANOTHER WILCO DEVELOPMENT 
WILCO THERMOMETAL 
(Thermostatic Bimetal) 


Mortlex 


Higher Deflection Rate « Greater Electrical Resistivity 


This new high action WILCO Thermometal broadens 
the range of Thermostatic Bimetal application. 


PROPERTIES AND CHARACTERISTICS—Morflex provides a 
10% higher temperature deflection and electrical resistivity 
for devices or instruments requiring extremely high sensi- 
tivity from 50° to 350°F. Whether the desired function is 
Temperature Indication, Temperature Control, or Tempera- 
ture Compensation, Morflex operates dependably and 
uniformly . . . saves space: 


WIDE APPLICATION FOR DOMESTIC AND INDUSTRIAL 
DEVICES—Morflex is supplied in strip or in straight canti- 
lever blades, U-shapes, spirals and helices... or as parts of 
assemblies with shafts, studs, brackets, contacts, braids 
or springs. 


CONSULT OUR ENGINEERING DEPARTMENT— Write the 
WILCO Engineering Department for help in developing the 
proper application of WILCO materials to your products. 
Send for FREE copy of the WILCO Blue Book. It contains 
charts, formulae, and full descriptions of all WILCO 
Thermometals and other products: 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
RINGS— 


Silver ° 
For rotating controls 


Platinum 
rungsten SILVER CLAD STEEL 


Alloys JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— requested. 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature. 
deflection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago— Detroit — Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
° ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 





Fast and accurate 


mass-production of 


Laminated Plastics 


A. THE MODERN TAYLOR PLANT, bank after 
bank of machines for drilling, punching, turning, 
shaving, screw machining, and other operations 
are designed for the mass-production of accu- 
rately-sized electrical parts of Phenol Fibre or 
Vulcanized Fibre. 


For example, the bases for insulator switches 
and the end lamina for a fractional horsepower 
motor shown above are turned out in one, simple 
operation (punching), yet each is fabricated from 
a different material having different character- 
istics designed to fulfill special functions. 


The electrical industry leans heavily on Taylor 
Research and Taylor Engineering for the design 
and production of hundreds of different fabri- 
cated parts from a dozen or more materials in 
the field of Laminated Plastics. If you have such 
a problem, take it to Taylor. Our engineers will 
be glad to help you with your plans, without 
obligation. Write our nearest office today. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: Phenol Fibre - Vulcanized Fibre 
Sheets, Rods, Tubes, and Fabricated Parts 
Norristown, Pennsylvania ¢« Offices in Principal Cities 
Pacific Coast Headquarters: 544 S. San Pedro Street, Los Angeles 13 


Industrial Designing Balances 
Technics, Merchandising, Styling 
(Continued from page 124) 


ee 


it cannot be overstressed. Successful industrial ciesign. 
ing represents the smooth integration of these thre 
phases. For example, the development of a new prod. 
uct, or the redesigning of an old one, necessitates mar. 
ket research to determine the probable consumer ae. 
ceptance of the product. This research must definitely 
establish the fact that there is a real need for such a 


| product. It is then necessary to investigate whether jt 


can be marketed in quantities large enough to warrant 
the outlay that will be necessary for tooling up and mer. 
chandising. Thus, the interplay of marketability and 
engineering sets in. Now, if all research is favorable 
up to this point, the industrial designer tackles the me. 
chanical features of the unit. Only when the engineer 
ing problems have been worked out will he proceed with 
the styling of the unit, which is in turn influenced by 
current popular tastes and habits. Thus the cycle goes 
on, each phase of it influencing and being influenced by 
the others. Regardless of which phase initiates the de- 
velopment work, the final product is the successful inte- 


| gration of the three phases—merchandising, engineer- 


ing, styling. 


Fibre Pulp Used to Insulate 
Irregular Parts 


Fibre pulp, made by dis- 
integrating sheets of spe- 
cially prepared materials 
such as kraft paper, rags, 
cocoa fibre, asbestos, and 
rope, is used effectively for 
insulating purposes by the 
General Electric Company 
at its Pittsfield, Mass., 
plant. Shown to the right 
in the illustration above is 
a transformer coil which 
has just been covered with 
this fibre-pulp insulation, 
ready for drying. 

The process is briefly as 
follows: The fibre mate- 
rials are disintegrated into 
a slurry through a sequence 
of agitation and air-stirring 
in tanks. The part to be 
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insulated is then wrapped 
with tape. A fibre tube is 
inserted inside the tape and 
is connected by hose to a 
vacuum pump. The part is 
then suspended in the pulp 
slurry and vacuum suction 
draws the pulp in around 
the part, thus forming the 
insulation. The tape serves 
as a channel for draining 
the water from the pulp. 
After the insulation has 
reached the desired thick- 
ness, the part is removed 
from the slurry tank. It is 
then finished either manual- 
ly or mechanically; and is 
dried in suitable ovens and 
then finally checked for 
dimensional accuracy. 





DIRECT-CONNECTED 


2inl 


STARTER 
GENERATOR 


@eeeeeoeeevseea ee? ee20e20e28e04082 


ARING 


saves GF 


Here’s another EEMCO special design. Separate gear-driven generators and starters 
can now be replaced by one single-wnit, direct-drwe starter-generator that weighs only 19 
pounds. An EEMCO starter-generator on an air- 
craft engine can save up to 20 pounds of weight 
This means more gasoline (extending cruising 
range) or more baggage can be carried. In addi- 
Rated at 500 watts, for 12-, 24-, or 32-volt sys) | tion, wiring and servicing is simplified and space 


tems, at 50° temp. rise Maximum starting is conserved through the 2-in-1 design. 
torque is 160 foot pounds. Two gear reductions 
incorporated in unit: 23 1 for cranking; 214°1 


ramen SRE SS AE AER NRE NCR Ne tN 


TECHNICAL DATA 


These sturdy units are built for long service. 


They have plenty of torque for starting four- 
for generating. Torque-limiting clutch built in. y ed 4 8 


Can be fitted to most engines through available cylinder CHgnes UP 50 125 hp. This = tonque 
adapter mounting brackets. will start even larger six- and eight-cylinder en- 


gines. As generators, they deliver 500 watts, con- 
eee tinuous duty. A torque-limiting device built into 
the unit protects against damage from engine 
Send for your copy of new EEMCO cata. = backfire. The direct connection to the engine 
log . . . ‘Custom Built Motors for a World aa 
of Needs’’— no obligation. crankshaft eliminates need for gear drives. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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in spite of the elements 


Harper Everlasting Fastenings, at first 
glance, may seem remote from the 
Rock of Gibraltar, but the comparison 
is closer than you might suppose. 
The “Rock” has withstood the elements 
of wind and wave and time for 
centuries. To all intents and purposes 
it is Everlasting. Harper fastenings, 
made exclusively from non-ferrous 
metals or stainless steel, also resist the 
elements, rust and corrosion so 
stubbornly that they are considered 
Everlastmg compared with common 
steel—or the products in which 

they are used. 


everlasting fastenings 


Harper Everlasting Fastenings 
may be ordered from a stock 
of over 5000 items including bolts, 
nuts, screws, washers, rivets, 
nails and special fastenings. 
Other special fastenings are made 
to order quickly from large 
stocks of raw material. Write 
for 104 page catalog. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street + Chicago 18, Illinois 


BRANCH OFFICES: New York City « Philadelphia 
Los Angeles «+ Milwaukee ¢ Cincinnati + Houston 


Representatives in Principal Cities 
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RCA Supersensitive Video Camera 
(Continued from page 125) 


lightly coated with photo-sensitive materials which emit 
electrons from each illuminated area in proportion to 
the intensity of the light striking the area. Accelerated 
by a positive voltage applied to a grid placed directly 
behind the photo-sensitive face and held on parallel 
courses by an electromagnetic field, streams of electrons 
flow from the back of the photo-sensitive face to a tar- 
get. Secondary emission of electrons from the back- 
side of the target, caused by this bombardment, leaves 


mT 


RCA supersensitive television camera “eye”. 


on the target a pattern of varying positive charges which 
corresponds to the pattern of light from the scene being 
televised. 

The back of the target is scanned by a beam of elec- 
trons generated by an electron gun in the base of the 
tube, but the electrons making up this beam are slowed 
down so that they will stop just short of the target and 
return to the base of the tube except when they approach 
a section of the target which carries a positive charge. 
When this occurs, the beam will deposit on the back 
of the target enough electrons to neutralize the charge, 
after which it will again fall short of the target and 
turn back until it again approaches a positively charged 
section. 

The returning beam, with picture information im- 
posed upon it by the varying losses of electrons left 
behind on the target, is directed at the first of a series 
of louvered disks or dynodes near the base of the tube, 
another new element of the tube. Secondary electrons 
“knocked out” of this first electrode strike a second 
dynode, and this process continues, with the strength 
of the signal multiplying at each stage until it reaches 
the signal plate and is carried out of the tube through 
an internal connection. 


The Muter Company has acquired all the capital 
stock of The Rola Co., Inc., and its subsidiary, the 
Rola Company. The Muter Company by this step adds 
to its line of radio parts the dynamic and permanent 
magnet speakers for radios made by the Rola organiza- 
tion. Rola will now be operated as a division of The 
Muter Company. 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
radio-frequency (DN-2), and audio-frequency 
(DN-3) service. 


CONVENTIONAL 


TYPES DN-4, -5, -6 
- (Right hand, above) 


@ For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service, 


HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy all the Bonds you can—and keep all you buy 
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G-E PANEL INSTRUMENTS. 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than 1 inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 


These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de- 
sirable features associated with this unique G-E design. 


Because of its high torque and large-radius pivots, the element 
(which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy 
of reading. Large clearances help to insure reliable operation. 

All these features add up to a high factor of merit and all-round 
excellent performance. 


For advance information, ask the nearest G-E office for Book- 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 


THEY’RE G-E INTERNAL-PIVOT INSTRUMENTS 


One advantage of the internal-pivot de- 
sign is compactness. Armature, core, control 
springs, pivots, jewels, balance weights, and 
pointer form a single, self-contained unit, all 
parts of which are supported by a cast- 
comol magnet. 


External-pivot Internal-pivot 
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ere eer . Thermal Insulating Materials to 
) Keep Heat Where It Is Wanted 


(Continued from page 128) 













resisting properties of this material permit running t! 
motors at temperatures which would not be allowable 
with the ordinary types of wire insulations. Wire with 
such insulation has also a more desirable space factor 
Fiber glass is non-corrosive, not only to itself but to 

any metals, such as aluminum, with which it may be 
brought into contact. As an insulator, it is resistant to 
moisture, to heat and the majority of acids. It is also 
vermin-proof, which is a most desirable feature when 
it is employed with food-handling equipment. 

Another form of glass insulation is foam glass which 
















W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- 
tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 


4. write TODAY! 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
—Centrifugal-Overload Release — Slip 
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106 WEST 4TH ST a tLe ee 


CENTRIFUGAL . SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 


Foamglas, a product of Pittsburgh Corning Corpora- 
tion, consists of tiny cells, each one closed and im- 
pervious; fireproof and permanent. 







is especially suited to structural work where it is not 
only an excellent insulator but has the additional ad- 
vantage of being absolutely fireproof. This type of 
insulation is made by adding finely divided carbon to 
ground glass and subjecting the mixture, in steel molds, 
to three hours of controlled heat treatment up to a maxi- 
mum of 1550 F. This treatment causes the charge to 
expand into a mass of black foam which completel) 
fills the mold and then solidifies. When the molds are 
removed, the blocks of foam glass are annealed, aiter 
which they are cut to exact dimensions and are ready 
for use. As this material is non-absorbent of moisture, 
its insulation value remains constant indefinitely. 

For thermal. insulation purposes, magnesium carbo- 
nate is combined with asbestos fibers, the resulting prod- 
uct being known commercially as 85 per cent magnesia. 
The raw material is dolomite limestone which, by rd 
able chemical treatment, is transformed into magnesium 

carbonate. This is accomplished by calcination of the 
ie ie tS Lt wa Routh dolomite, slaking in water, adding carbon dioxide to 

. & Works: Che Der eliminate the calcium carbonate, and precipitation of the 
magnesium carbonate. After precipitation, the magne- 
sium carbonate is mixed with about 15 per cent of as- 
bestos fiber which provides the necessary bonding to 























The high electrical resistivity*® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
cations 

But LAVITE contributes still 








ther important safety factors 

rmula 1-5, for example, prc 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only .001 
per cent. This material ‘may 
be machined, drilled, threaded 
or tapped to your specification, 
Test LAVITE in your own labo- 
ratory. We'll be-glad to send 
iS amples. 


"Dielectric streagth—235 volts per mil 



























































ELECTRICAL MANUFACTURING 


in High Frequency Lines 


PRECISION MANUFACTURE is extremely important in all 
types of coaxial cables, especially where the success of 
complex networks depends on perfect balance. 
The construction of Anaconda Coaxial Cables pro- 
vides conductors not only symmetrically accurate, but 
ruggedly resistant to distortion and mechanical failure. 
Metal braiding is always substantially woven to pre- 
vent fraying and to stand up under continuous flexing. 
In view of the rapid advancement in this field we Anaconda cvaxial cables are made in — 
offer engineering service for designing special types of spay CypAA ALE TIENEN 


low loss insulation cable. 48291 


ey 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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OFFERS UNIQUE 


F E L POSSIBILITIES 


‘IN ELECTRICAL DESIGN! 


Wherever rapid feeding of lubricant is essential, perma- 
nent FELT wicks supply oil immediately and as needed 
to “inaccessible” friction points. Another of the many 
standard FELT applications in electric motors is carded 
wool stock for stuffing boxes. First among protective 
agents, FELT gaskets between box and cover now guard 
electric switch boxes against dust infiltration — also in a 
new type installation for Cathode Ray tubes, L shaped 
FELT channels are used instead of sponge rubber. For 
full information on advances in FELT technology directly 
applicable to electrical design, you have only to consult 
an American FELT Engineer. Write us — the obligation 
is always ours. 7 


American Felt 
Company 


TRADE MARK 


General Offices: (GLENVILLE, CONN. 


few York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis 
Los Angeles; Seattle; San Francisco; Dallas 


72> MODEL 


_ hyde 7 ~FRACTIONAL H. P. MOTOR 


Descqued wv E.M.C. 


EXCLUSIVELY FOR YOU! 


Expert technicians in the E.M.C. Engineering Labora- 
tory will use the data and information you give them 
to create an experimental model of a fractional h.p. 
motor for your test and "O.K." 

Only when approved by you in all details does produc- 
tion begin on your order, and a Series Number is 
assigned for your motor exclusively. Every subsequent 
re-order for this motor will always bring you units that 
are identical with the original job. 

Specialized service like this explains why leading in- 
dustries turn to "E.M.C." for the solution to their Frac- 
— H.P. and Gear Reducing prob- 

ems. 


Send for convenient Service Sheet and de- 
tailed information about E.M.C. Motors. 


1/100 H.P. Induction 


YRACEMARK Type Motor 


ELECTRIC MOTOR CORPORATION 
Division of Howard Aircraft Corp. 
1204 State St., Racine, Wis. 
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Wood lagging being applied to the cylinder of a steam 
engine. This was an early method of insulating against 
loss of heat. 


permit molding the material into blocks, pipe sections 
and lagging. In these forms, the magnesia is largely 
employed for the insulation of apparatus operating up 
to a temperature of 600 F. 

Magnesium is also used in the form of powdered 
oxide as especially suited to the insulation of heating 
elements in electrical products such at hot plates, strip 
heaters, cartridge units, grilles, coffee makers and other 
electrically-heated products. Magnesium oxide is a non- 
conductor of electricity but an efficient medium for heat 
transfer which corresponds perfectly to the duty de- 
manded of such heating units. 

In the construction of the active elements of electrical 
heaters, a coil of nickel-chromium resistance wire is cen- 
tered in a suitable metallic tube or sheath and the space 
between the wire and the sheath is filled with the pow- 
dered magnesium oxide which is then compacted to 
rock-like hardness. Another process used for the same 
end-purpose is to wrap metallic magnesium strip around 
the heating element and then reduce the strip to oxide 
in a suitable furnace. ‘The completed tubes with their 


Asbestos, dense and rock-like in its original form, can 

be crushed and fluffed into soft, silky fibers, providing 

resistance to very high temperatures. Courtesy of 
Johns-Manville Corporation. ; 
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SYNTHETICS FOR ELE 


. Cable Assemblies « 


CONNECTORS 


With a proven background of honorable service on 
far-flung battlefronts around the world, Amphenol 
components — greatly improved by wartime experi- 
ence and augmented in number, style and type— 
are now available to normal markets. Simplifying 
both buying and selling, this wider selection of 
high quality, tested items can be procured from one 
manufacturer. To know these popular Amphenol 
products better—write today for the new Condensed 
Catalog No. 72. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 
In Canada @ Amphenol Limited @ Toronto 


Connectors (A-N, U.H.F., British) * Radio Parts « Plastics for Industry 
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WHAT YOU GET 


WHEN YOU SPECIFY 



















HEN you specify Stronghold you 

get more than quality, more than 
precision, more than kept promises, 
more than the lowest current prices. 


You also get—FREE—the priceless little 
things which make such a world of 
difference. You get engineering advice 
whenever you want it—you get many 
“specials” at “regular” prices—you get 
delivery from stock on many items— 
you get ONE DEPENDABLE SOURCE OF 
SUPPLY FOR ALL YOUR FASTENER NEEDS 
—and finally, you get a catalog quoting 
NET PRICES instead of an old-fashioned, 
bothersome List Price with Discounts! 


Have You Received Our Net Price Catalog ? 


It’s a fastener encyclopedia, reference 
guide, exhibition, specification chart 
and price list rolled into one! If you 
have a copy refer to it when you want 
authentic information. If you haven’t 
received your copy, fill in the coupon 
below, paste it on your Company 
letterhead, and mail today. 
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MANUFACTURERS SCREW PRODUCTS 
210 W. Hubbard ’St., Chicago 10, Illinois 












CITY, ZONE, STATE... 1... cccnccccecscscsessesesvessess 


Please send a few samples ] Please quote prices as per 
of your products. attached request. 
errs erent nem myer remem ote 


1 Paste This on Your Letterhead ! 
Manufacturers Screw Products i 
I 210 W. Hubbard St., Chicago 10, Illinois 
i Please send me a copy of the new STRONGHOLD net price i 
i *‘Guide to Fasteners.”’ i 
i TERRE, nc cee SHOE HESS SESO HESS THESE HS CAESES SHORES OCHRE OL ESL® i 
\ RE cick caches b Guy sn haeese bh niu be oka Wane ba YON Ss j 
i COMPANY .c cccccccccecesesesesescceesce ptt eee ee i 
SE. SL ahr ciek 2. whe ae awe we ba ee mw eects oe a eee 
I ! 
i i 
t i 
=! 









222 





| 





contained heating wires may be bent to any desired form 
or they may be cast into such metals as iron or aluni- 


num. Heating units of this form are suited to use in 
applications requiring temperatures up to 1500 F. 

Mineral wool, or rock wool, was originally a volcanic 
product but for years it has been made by blowing air or 
steam through molten slag and rock. It has had exten 
sive application as thermal insulation and is a sound 
deadener. It comprises a mass of fine, pliant, vitreous 
fibers, yellow, gray or blackish in color. It is incom- 
bustible. Besides its use in structures it has been used 
extensively in domestic ranges, broilers and other heated 
appliances. 

The development of fiber glass, for example, finding 
wide application in recent years where formerly older 
and longer-used materials had been employed, suggests 
again that in thermal insulation, as in all other branches 
of product-making, no materials and no processes have 
permanent place. There may be new materials just 
over the horizon for any purpose. This article has at- 
tempted to review a specific field as it appears today. 
ut it may be different tomorrow. 


Reconversion Pricing Procedures 


Established for New Radios 


(Continued from page 129) 


are highest on the lowest price lines: 15 per cent on sets 
with a price to the distributor of $11 or less; 12 per 
cent for sets with a distributor price of no more than 
$30; and 10% per cent on sets with a distributor price 
of over $30. The variance in the “increase factors” has 
been designed to make possible a more adequate supply 
of low-priced designs, where narrower profit margins 
(because of high proportionate materials costs) may 
be expected to discourage early production. 

OPA does not intend the more attractive “increase 
factors” to be the sole guardian of the supply of low- 
priced radio models, however. The new regulation per- 
mits the agency to deny all or any part of the general 
increases permitted to any producer who does not main- 
tain a properly “balanced” production between high and 
low-end models. This sanction has already been in- 
voked in the case of one appliance manufacturer, using 
a similar clause built into that regulation. 

The principal purpose of the new radio regulation, as 
OPA sees it, in addition to the maintenance of price 
stabilization, will be the achievement of a prompt and 
successful reconversion in the radio industry. If this 
goal is realized, it is to be assumed that a number of new 
types and designs of radios will soon be called for, and 
it is with this expectation that OPA has sought to 
streamline the provisions for the pricing of these models. 
One very interesting possibility in the radio reconver- 
sion picture is that manufacturers, with a fairly de- 
tailed system of government price control over the retail 
prices charged for their sets, may start much sooner to 
produce with definite retail price lines in mind. Other- 
wise they might assume that the prices they establish 
on their sets would be of little consequence because the 
disorganized state of the market would result in widely 
varying charges for their products by different distribu- 
tors and dealers. 
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Wf specity MALLORY 


MOISTURE-PROOF CASE 


--and get all three! 


MOUNTING BRACKET 


O you use motor starting capacitors on your equip- 
ment? If so— 


Do your capacitors fail, or give trouble, because of soggy 
cardboard insulation ? Mallory Capacitors are encased 
in plastic—moisture absorption is ruled out! 


Are tight-fitting end caps causing trouble? Are you pad- 
ding capacitors to stop rattling? Mallory end caps and 
mounting brackets eliminate these headaches . . . improve 


over-all appearance . . . speed up assembly ! 


These and other outstanding features make Mallory 


Everything you want to know Motor Starting Capacitors the best buy for your money. 
about Mallory Capacitors. Pictures, 


drawings, electrical characteristics. For full particulars, write for specification sheets. 
Available from us or your nearest 
Mallory distributor. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Electrolytic, 
Film and Paper 
CAPACITORS 
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Typical one-bath process. Poor Two baths produce dense color, 
color and density. Insufficient superior rust protection, equal- 
protection and sharp edges on ized grain structure, reduced 
grain structure. friction of moving parts. 


Microphotos of identical steel surfaces by an impartial laboratory. 


Finish the Job Right 
with PENTRATE ("sto ') 


-BLENDED 
The only patented 2-BATH Process 
(Patent No. 2,192,280) 


Pentrate offers permanent solution stability in a black 
finish for steel. 

This two-bath process has been patented by Heatbath, 
oldest manufacturer in the United States specializing ex- 
clusively in metal-treating baths. Long experience and 
constant experimentation produced Pentrate for fast 
action and durable results. It actually penetrates metal- 
lic surfaces without dimension change, does not break 
down with continued use and does not require energizers 
or periodic complete solution replacement. 

For certain alloy steels Pentrate is the only process 
that will guarantee proper and uniform blackening. For 
all steels, it furnishes a better finish in a shorter time and 


more easily. 


Write for your 
free catalog; today. 


| effect drops the pulse frequency to 60 mc. 


| over a deep valley. 
| make the equipment inoperative at times, especially dur- 


| ent kinds of radio-relay equipment in California. 





Microwave Pulse System for 


Land Lines 
(Continued from page 133) 


and receiving ends of the circuit so that when the dif- 


| ferent pulses arrive at the receiving end they can be 


switched or “gated” to the eight different receiving 
circuits. 
Pulse signals from the transmitting section are fed 


| by a solid-dielectric coaxial cable to the microwave radio 


transmitter proper at a frequency of around 2 mc. Here 


| through a reflex klystron cavity resonator tube mounted 
directly behind the antenna, the frequency is stepped up 


to 5000 mc and the energy is led by a short length of rec- 
tangular-section wave guide to the focal point of a para- 
bolic reflector, or “dishpan,” of perforated metal 5 ft in 
diam. Shaped like a dipole at its end, the wave guide 


| has two openings through which the high frequency 


energy is directed back to the reflector from which the 
energy is beamed in approximately straight lines. The 


| wave length is approximately 6 cm or about 2¥% in. 
| So sharp is the beam that only about 14 watt of energy 
| need be transmitted. 


The receiving antenna is similar in design except that 


| the high-frequency received signal is passed through 
|a crystal detector and a microwave oscillator of the 


klystron type which by the beat principle or heterodyne 
In un- 
scrambling the received pulse signal, pulse position 
modulation is converted to length modulation and even- 


| tually integrated into intermediate electronic circuits 


and fed into standard telephone or teletype wire circuits. 
MILITARY EXPERIENCE 


The U. S. Army Signal Corps has had considerabie 
field experience with this equipment. It is expected, 
of course, that this will further assist, as it already 
has, in adapting the system to commercial service. 


| Military operation of the AN/TRC-6 in Europe showed 
| that 100 miles for a single link is bordering on the limit 


of the working range, but while noise is to be expected 
at this distance, it should have no serious effect upon 
communications. A problem of fading was encountered. 
Fading was first noticed over a 69-mile line-of-sight 
path that passed over the Black Forest in Germany. 
This was never serious enough to cause the circuit to 
become inoperative. However, on the next link of the 
same circuit, which was 86 miles in length, the path was 
On this link fading was such as to 


ing warm weather. The station high in the Alps was 
inoperative for considerable periods because of fading. 

During the past several weeks the Signal Corps has 
been conducting rigorous comparative tests of the differ- 
But 
little had been previously known about the propagation 
effects of the super-high frequencies. Experience in 
Germany demonstrated that fading could be expected 


| over deep valleys in warm weather and also over long 


stretches of water. The California studies provide ad- 
ditional data on propagation phenomena and methods 
of nullifying some of the fading effects. 

One of the most significant advances in the communi- 
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What QUALITIES do you want 


Probably no part of a motor- 
driven product has more influence on the 
design and operation features than the motor 
itself. That is why, in planning for the sharp 
sales competition that is ahead, more and more 
well-known manufacturers are turning to 
Lamb Electric motors. 


Our 31 years’ experience designing and build- 
ing small motors may prove valuable to your 
engineering department. 


THE LAMB ELECTRIC COMPANY A compact motor » 


particularly suitable 
KENT, OHIO for computing machines 

and other types of motor- 

driven office equipment. 


4 Space factor in 
this power unit 
is minimized by having 
output shaft at right 
angles to motor shaft, 


Typical applications for this motor: Base-mounted, explosion-proof 
industrial vacuum cleaners, agita- aircraft geared fue] transfer pump 
tors, sirens and colloid mills. motor. 


poRMERLY id SPECIAL APPLICATION. 
*s a’ ~~ BRACTI yea HORSEPOWER — 
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INTRODUCTION TO MAGNESIUM AND ITS 
ALLOYS is the first comprehensive work on this 
metal to come from the pen of an American spe- ® 
cialist. Here, for the first time in one book is the 
over-all picture of the magnesium industry itself. ° 
The author covers the historical and economic de- 
velopment, the occurrence of magnesium in nature, ® 
describes the extraction processes, fabrication 
methods, joining methods as well as heat and fin- ° 
ishing treatments. Applications are also analyzed 
and the author discusses post war potentialities. ° 
Written by an American engineer whose qualifica- 


tions are based on actual experience in the extrac- ®&% 
tion and fabrication of magnesium and whose 
present scientific activities include new applications - 
for magnesium. $5.00 
* 

Historical and Economic Development c 
Occurrence of Magnesium and Production e 

of Magnesium Metal 
Metallurgy of Magnesium and Its Alloys ° 
Casting Magnesium Alloys 
Forging, Rolling, Forming, " 

and Extruding Magnesium Alloys “ 
Heat Treatment and Surface Treatment 

of Magnesium Alloys ” 
Machining Magnesium Alloys 
Joining Magnesium Alloys . . 
Magnesium to be Postwar Factor in Product Design. 


Clif and Send the Coupon ° 


—- SF 
| 
| 
| 
| 


ZIFF DAVIS PUBLISHING CO. 

185 N. WABASH AVE., CHICAGO 
Send me copies of INTRODUCTION TO 
MAGNESIUM AND ITS ALLOYS at $5.00 each. | enclose 
$s .s«sEsrndierstand | can return the books in 
5 days if not satisfied. 


NAME ee ee, 
ADDRESS __ oe a ele, | 
FIRM NAME sdetails | 


ZIFF 


PUBLISHING COMPANY 


DAVIS 


CHICAGO + NEW YORK, 








| indicated will eventually be a nation-wide network. 





cations field in modern times has been achieved by the 
Radio Corporation of America in the development 0: a 
microwave radio relay system with which the Western 
Union .Telegraph Company proposes to improve and 
speed its services between leading American cities. With 
this type of radio relay system it is possible not only to 
send telegraph messages in multiple numbers over one 
circuit simultaneously, but to transmit telephone calls 
commercial high-speed facsimile, radiophotos, and F\| 
broadcasting programs. In addition, it can be used to 
operate automatic typewriters and business machines 
at widely separated terminal points. 

The new type RCA equipment, which is used in a 
circuit installed early this year between New York and 
Camden, N. J., operates on frequencies in the band of 
3900-4450 mc. At these frequencies a wavelength is 
only about three in. and hence antennas of high direc 
tivity can be used. The consequent antenna “gain” is 
such that only very low powers are required and there- 
fore the equipment is relatively simple. 

As a complement to the use of these extremely high 
frequencies, RCA engineers developed an entirely new 
system of modulating the carrier signal. In this system 
the carrier is only partially demodulated at each station, 
thereby avoiding any increase in noise level. 

Two intermediate relay stations are required in the 
New York-Philadelphia link. One of these is located 
near Bordentown, N. J., and the other at 10-Mile Run 
near New Brunswick, N. J. At each point a 100-ft 
steel tower has been erected on top of which is an 8-{ft 
square enclosed cabin. On the outside of the cabin are 
four bowl-shaped reflectors at the center of which are 
the tiny high frequency antennas. One bowl-antenna 
on the east side of the tower feeds the East-to-West 
receiver, while the other feeds the West-to-East trans- 
mitter. The two bowl-antennas on the West side of the 
tower feed, respectively, the West-to-East receiver and 
the East-to-West transmitter. The transmitters and re- 
ceivers, together with the demodulating and modulating 
circuits, are housed in the cabin. The transmitters in 
the present system put out about one-tenth of a watt. 
However, when it is considered that the antennas have 
a power gain of 900 (so that the receiver-antenna to 
transmitter-antenna gain is 810,000) it will be noted 
that the equivalent non-directive power is 81 kilowatts. 

The band or channel width transmitted by the present 
system is 150 kc. It has been estimated that this is 
sufficient for 270 multiplex or 1080 single telegraph cir- 
cuits. It could probably handle at least 25 ordinary 
telephone circuits, or if used for high-quality FM broad- 
cast service, possibly eight channels. The present band- 
width is insufficient for television, but it is expected that 
new equipment, of higher power, which is soon to be 
available may provide the necessary 6 mc television 
bandwidth. 

In its six months operation to date, this new radio cir- 
cuit has performed well in regular commercial operating 
practice. As a result of this experience the Western 
Union Company has filed an application with the Fed- 
eral Communications Commission requesting permission 
to install equipment of a similar type in lines from New 
York to Pittsburgh, Pittsburgh to Washington, Wash 
ington to New York, and New York to Philadelphia 
These are the first links of what Western Union has 
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TRADE-MARK 


Test Data 


Dielectric Strength — 

600 vpm on gap of 10 mils 
Power factor at 20°C. 

1000 cycles — 0.25 
Resistivity — 107 megohms 
Non-inflammable 
No measurable shrinkage 
Adhesion— 

(between plates 2” x 2”) 

Bakelite 120 lbs. 

Steel 105 lbs. 

Brass 55 lbs. 
Resistant to oil, gasoline, 

alcohol, water. 


Cold-Pouring Filling Compound 


Solventless — sets at room temperature fo resilient, rubbery mass — 
non-inflammable — has no melting point when set — resists 
embrittlement to below —40°C. — excellent adhesion fo steel, 
brass, bakelite — easily removed for repairs! 


Developed specifically for filling voids in junction and terminal boxes, 
pot-heads, coils, transformer cases, etc., Cardolite #5616 offers important 
advantages not possessed by earlier, similarly employed materials. Cardolite 
#5616 is non-inflammable, solventless, non-shrinking, and will neither crack 
at low temperatures nor “run” at high temperatures. And the unique final 
state which Cardolite #5616 attains, permits quick, easily made circuit 
changes or repairs, when. necessary. Cardolite #5616 can be cleanly re- 
moved without application of heat or time-consuming hand labor. Separate 
packaging of the liquid setting agent, Irvington ##5612, precludes reaction 
during sterage. When other preparations are complete, this setting agent 
is thoroughly mixed with Cardolite #5616 in the latter’s conveniently over- 
size container. For full particulars, or generous test samples, write to Dept. 
56, Irvington Varnish and Insulator Company, Irvington 11, New Jersey. 
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2) IRVINGTON 

“pen VARNISH & INSULATOR CO. 
Irvington 11, New Jersey, U. S. A. 
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STRIP CLEAN-QUICK/ 


2-Motor “Brush Type” Wire Stripper 


IDEAL 
eae ce 


Complete line of electric, hand and foot-operated 
wire strippers for production-line and every 
other kind of insulation stripping. 


ELECTRIC “BRUSH TYPE”’ with Dust Collector 


Strips all enamel, cotton, silk-enamel, etc. from 
round, flat square or rectangular conductors— 
solid or stranded. Cleans fine “Litz” wire, re- 
moves coating from “Formex” and “Formvar” 
wire. (Illustrated, above) 


ELECTRIC ““HOT-BLADE TYPE” 


New—different—for production stripping. In- 
gulation burned {not cut) from wire by two 
electrically heated blades. Handles many types 
of wires used in radio, telephone, appliance and 
apparatus work, up to '4” diameter insulation, 
Maximum length of stripping, 1”. Strips clean— 
no frayed ends; no cut wires. 


ELECTRIC “ROTARY TYPE” 


Powerful motor driven stripper for large-scale 
production, indispensible where volume is re- 
quired. Strips clockwise or counter-clock-wise, 
up to )3” diameter stranded wire, leaving wire 
properly twisted and polished. Also for stripping 
solid wire. 


*“E-Z’’ WIRE STRIPPER 


Foot operated—only machine on market that 
Strips twisted parallel cord in one operation. 
Strips insulation from 8-gauge—*%%" O.D. to 
finest wire. The EZ also made in hand-operated 
“Standard” and “Automatic” Models. 


WRITE FOR DETAILED LITERATURE 


eo IDEAL “‘Thermo-Grip”’ 
SOLDERING TOOLS 


i Not just ordinary soldering irons, but 
specially designed soldering tools to do 
every kind of soldering job. Melt new, 

high-melting-point solder quickly. Available in 
wide variety of models, 


Write for FREE 88-page 
HANDBOOK & CATALOG 


EDEAL Gjcemoz 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue x Sycamore, Illinois 
Sales offices in ali principal cities 


Quartz-Crystal Oven Designed for 
Precision-Controlled Temperature 


(Continued from page 137) 


| 

| the oven. 

| The oven is designed to operate over the ambie: 

| temperatitre range of —40 C to +70 C with the fre 

quency drift not exceeding +0.001 per cent. Wit! 
properly cut crystals the oven is designed to operate t 

| considerably less than half this tolerance. The actual 
| total temperature deviation of the oven is 1 C, and the 
temperature swing at any one ambient temperature does 
not exceed 3 C. (See Fig. 5). 

| The heater was designed to operate on 24 volts a- 
jor d-c. Efficient operation at lower voltages, however, 
lis also obtained when the temperature range is limited 
to a point where the heater will not operate continu- 
ously. The power consumption varies from one watt 





Assembled view of quartz-crystal oven 102A for main- 
taining frequency stability. 


at 6 volts to approximately 14 watts at 24 volts. From 
five to eight minutes are required to enable a cold oven 


requency. 

The seal between the base and cover is accomplished 
| by a neoprene gasket and the four corner screws. As a 
‘test for leakage, the unit is immersed in water and the 
‘temperature gradually increased to 90 C. The water 
lis then slowly cooled to room temperature and the 
| assembly is allowed to set for at least one hour after 
which time the oven unit is removed, dried and opened. 
Units tested in this manner must show no trace of 
moisture inside the holder. 

Units under vibration show no appreciable change in 
| frequency. Vibration tests have been made with the 
heater voltage applied and the crystal oscillating. The 
heater current becomes somewhat erratic due to the 
| effect of vibration upon the thermostat but this does not 
‘affect the frequency. In one test, a crystal having a 
‘frequency deviation of 3020 cycles from a fixed multi 
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MODEL 120...A New DeJUR Miniature Meter . . . precision instrument 
for more permanent accuracy in small panel space. Conforms to forthcom- 
ing JAN-1-6 specification . . . self-contained up to 1 ampere and 150 volts. 
D.C. or A.C. (rectifier) . . . external shunts or multipliers . . . in a wide 
variety of ranges. 

ALNICO MAGNETS... highest grade . . . provide stability and quick 


response under high torque, with increased protection against magnetic 


fields. 


Compact, Trouble-Free Modern Design 


VOLTMETERS 


AMMETERS... 
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EXTERNAL PIVOTS... insure maximum accuracy . . . reduce pointer- 
rocking, side friction between jewels and pivots, and wear on bearing 
surfaces. 

EXTRA-TIGHT SEALING .. . completely waterproof .. . in addition, 
rubber gasket seals flange to panel. Model 120 is particularly adapted for 
water-proof equipment. 


For full information on DeJUR Miniatures 
ond special applications, write 


DeJUR-AMSCO CORPORATION, Long Island City 1, N.Y. 


internal Pivot 
(Not Used by DeJUR) 


External Pivot 
(As Used by DeJUR) 


- POTENTIOMETERS 








Innouncing V0 AND) 
COLLET 


FIXTURES 


These new high production precision fixtures open up new vistas in the 
field of second operation work. Their accuracy will meet the most 
rigid requirements; their fast action leaves nothing to be desired; their 
compactness does not waste a fractional inch. They will hold a 1” 
bar so firmly that a strong man canno; turn it with a 12” pipe wrench, 
yet in conjunction with a suitable pressure reducer they will gently 
handle the most delicate of precision parts as low as 1/16” in diameter. 
Automatic ejection of finished work. 


Write for new Mead Air Power Catalog. 


MEAD 
SPECIALTIES 
COMPANY 


4114 NORTH KNOX AVENUE 
Dept. ME-125, CHICAGO 41, ILL. 











Four larger sizes of 
CREATIVE GROM- 
METS (up to 4" i. d.) 
now available! Send for 
freecard holding all eight. 


CUSTOM SERVICE 


No need to build molds to get 
special Plastic Parts... Send 
blueprints or samples for 
quotation. 


Co 


ay 
. 


PLASTICS CORP. 


954 KENT AVE.BROOKLYN 5, NEW. YORK 









" @ SIZES OF 
CREATIVE GROMMETS 
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vibrator point before the test, showed no change durin; 
vibration, and a microampere reading that varied o: 
from 131 to 130. This was a rather brief test, lasting 
only 10 min but previous tests lasting 3 hr showed the 
same result. Although the 102-A unit was designed to 
operate at 24 volts a-c or d-c a change of 3 volts in 
cither direction has little effect upon the frequency. 

The shock test consists of dropping the unit five 
times at random orientation from a height of 6 in. onto 
a horizontal 2-in. oak plank. Units undergoing this test 
show slight changes in both frequency and activity but 
are well within the specifications. 

Interesting background to this and other revolution- 
ary developments in the crystal field is the vast wartime 
progress in quantity and quality of production. In 1940 
crystals were ground and lapped by hand in a process 
that was slow and expensive. They were used in large 
part by amateur radio operators, who were forced to 
stay within the frequencies assigned them, and the aver- 
aze crystal cost from $3 to $5 and oscillated within 5 
to 10 ke of the desired frequency. Crystals ground to 
closer tolerances were more expensive, costing from $5 
to $25. The broadcasting stations used crystals that 
were specially ground to order. In general, the prewar 
crystals were considerably below present-day standards 
in accuracy, and production methods had not been 
developed beyond the handicraft stage. And this is not 
surprising, considering the lack of an economic base 
for mass production—the overal! production was then 
less than one two-hundredths of the figure it is today. 


—<—¢7 
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WARTIME PRODUCTION RECORD 


The wartime development of widespread mass-pro- 
duction manufacture of high grade crystals within a 
period of months is one of the most impressive achieve- 
ments of American industry. Today, the quartz is 
sorted and oriented by assembly-line methods, X-rays 
are utilized to determine the correct cutting angle, and 
the crystals are lapped to close tolerances by special! 
lapping machines. 

Quartz crystals were a particular wartime responsi- 
bility of the National Bureau of Standards. Millions of 
pounds of these crystals were examined and graded dur- 
ing the war period in a special testing laboratory. Ac- 
cording to a recent summary of this work, issued by the 
U. S. Department of Commerce, more than 6,000,000 Ib. 
of crystals have been examined and graded initially and 
more than 10,000,000 Ib. were examined and reexam- 
ined to make certain that every usable part is not dis- 
carded. 

The crystals were examined for various defects which 
would rule them out for use as finished oscillators. Some 
of the defects which occur frequently are optical twin- 
ning (the occurrence of both left- and right-hand quartz 
in a single crystal), phantom crystals, bubbles, and in- 
cipient fractures. The bureau’s examination was lim- 
ited to direct visual inspection ; inspection to detect de- 
fects such as electrical twinning is left to manufacturers’ 
own tests made during the cutting stages of fabrication. 

Although the bureau’s laboratory is equipped to han- 
dle ‘larger crystals, most of the crystals inspected were 
comparatively small. The bureau also reports as a 
significant wartime development the fact that manufac- 
turers have learned to use smaller crystals. 
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does the job... 


NEW r > TOD TL 
type end seal for extra - - - 
humidity protection. , . a CERAMIC 


NTE a) 
alia 
1000 C. 

a Re 


NEW glazed ceramic shell to with- 
stand thermal shock, humidity and cor- 
rosive conditions. 


.ein ANY climate! 


No more “special orders” to obtain suitable resistors to with- 
stand the extreme thermal and humidity conditions to which 
your product may be subjected in many parts of the world! 
STANDARD Sprague Koolohm Wire-Wound Resistors now 
incorporate these extra protection features — and this means 
that you can count on STANDARD Sprague Koolohms for 
maximum dependability in ANY climate, ANYwhere on 
the face of the globe. Write for new 

catalog of Sprague Koolohm wire- 

wound types for every requirement. 


if we SPRAGUE KOOLOMM 


pumiaitY STANDARD TRADEMARK REGISTERED U.S. PAT. OFF. 
oO . 
tectum ciibed ober WIRE-WOUND RESISTORS 


: resist or 


SPRAGUE ELECTRIC COMPANY, Resistor Division, North Adams, Mass. 
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“BA 
METALLIC 
RECTIFIERS 


COPPER 
SULPHIDE 


offer you these advantages: 


They are COMPACT... . SILENT... . 
DEPENDABLE. . . TROUBLE- 
FREE... RUGGED. ..and 

They are ADAPTABLE for power outputs 
from Milliwatts to Kilowatts. 


SELENIUM 


Many rectifier applications, heretofore con- 
sidered impractical, have been devised by 
B-L Engineers. It is more than likely that 
they can be of assistance in solving your 
problems of converting AC current to DC 
-..- Write for Bulletin R38-c. 


\fia 


THE BENWOOD-LINZE COMPANY 
1815 LOCUST STREET « ST. LOUIS 3, MO. 
Long distance telephone CEntral 5830 


UNIFORM 


In Size and Quality 


These slide wire resistor tubes are only one of hundreds 
of porcelain pieces made by Colonial for the electrical 
industry. Each piece is accurately made to specifications 
and burned in gas fired, temperature-controlled kilns. That 
is why each piece of Colonial porcelain comes within 
acceptable tolerances. 


If you need porcelain parts for your products, send us 
samples or drawings for our price estimate. No obligation. 


Glonial 


PORCELAIN 
MADE TO ORDER 


The Colonial Insulator Company 
907 Grant St., Akron II, Ohio Chicago Office: 2753 W. North Ave. 
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NEW FIELDS OPENED BY GIANT 
100-MILLION VOLT BETATRON 


Fitting climax to the fiftieth anniversary of the dis- 
covery of the x-ray by Roentgen in 1895, and opening 
new horizons in atomic research, is the giant 100,000.- 
000-volt betatron or induction electron accelerator re- 
cently announced by the General Electric Research 
Laboratory. Dr. E. E. Charlton, head of the x-ray 
section of the laboratory and his associate, W. F. Wes- 
tendorp, have had immediate charge of the betatron’s 
construction. Pointing out that the new machine will 
produce rays of a power never previously approached, 
and able to penetrate metal of considerably greater 
thickness than the rays of G-E’s 2,000,000-volt indus- 
trial x-ray machine, Dr. C. G. Suits, director of the 


Fig. 1—The giant 100-million-volt betatron and Dr. 
E. E. Charlton and W. F. Westendorp, G-E scientists 


responsible for its design and construction. + 


laboratory, said that research has now arrived at a 
stage where it is possible “to generate in the laboratory 
radiations which formerly were available only in the 
cosmic rays.” 

A. special building with concrete walls 3 ft thick 
houses the betatron. Structurally, the principal part is 
a huge 130-ton, laminated silicon steel electromagnet, 
9 ft. high by 6 ft. wide by 15 ft. long. In the rec- 
tangular opening of the magnet (see Fig. 1) are the 
pole faces, 76-in. in diameter, coiled with insulated 1-in. 
copper conductors. The largest single bank of capacitors 
ever assembled, rated at 24,000 volts and 1000 amp, 
banked in a separate room, supplies the magnetizing 
power. 

A doughnut-shaped, glass vacuum tube (Fig. 2) with 
an overall diameter of 74 in. is the nerve-center of the 
machine. The tube itself, of elliptical cross section, 
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LITTELFUSE™ 
FLUSH-LITE 


Ready after March 1, 1946 


This “tell-tale” lite is adaptable for use on home or industrial gy 
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appliances, radio and television control panels or any electrically | 
operated (110-120 volt AC or DC) product where a visual indi- 






cator can be considered an additional feature. Flush-lites provide 
an adequate, non-distracting glow (without change of eye adap- 
tation) —neontype bulb—low operating cost—10,000 hours mini- 
mum life (vibration resistant)—and installation simplicity. 













in panel—mounted flush Ovtside panel—top view 


Flange back of panel 





Terminal back of panel 


acl 





Part No. 201001—attractive plastic housing (174 x % x °3¢;"— mounting | ~ 
holes 114” centers — flange thickness 74"), solder finish terminals, 1/10 
watt neon bulb. 


LITTELFUSE INCORPORATED 


4757 N. Ravenswood Ave. 
Chicago 40, Illinois 
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OF “UL” LISTED 
Pilot Light Assemblies is only 
one of many advantages of the 
Gothard Line. Ask for the 
Gothard Catalog if you do not 
have one. 


Model No. 1142 
for Neon Lamp 
NE51 ond Mazda 
44, 313 and 1815 


Consult Gothard Engineers on all of 
your special Pilot Light requirements 
for experienced recommendations. 


othard 


MANUFACTURING COMPANY 
2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 


EXPORT DIVISION: 25 WARREN STREET + NEW YORK 7,N.Y. 


Gothard lights are an official requirement in the 
National All-Amateur Transmitter Contest 


N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


More than 20 years 
of special coil and 


transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
_ Signal Corps require- 
se | ments. 
@ Units 1 watt to 100 KVA. 


@ Prompt Service on single or small lots. 


@ Specialist in special transformers & coils for re- 
search, experimental and product development 
work. 


@ Engineering Service to Meet Special Applications. 


NOTHELFER 


WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 
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measures 8 in. horizontally and nearly 5 in. vertically. 
Sixteen sectors of molded and tempered pyrex glass are 
cemented together to make this tube. An electron gin, 
consisting of a heated filament, projects into the tube and 
starts off the electrons on their orbit with an initial 
impulse of several thousand volts. The magnetic field 
holds the electrons in a fixed circular orbit as they ¢ 
about 400 electron volts on each successive revolut 
and reach a speed of 250,000 revolutions per “%yoth of 
a second. 

The huge machine operates on ordinary 60-cycle c\ 
rent. Acceleration of the electrons is confined to the 
first quarter of each cycle, during which the current 
goes from zero to its maximum in one direction and goes 
back to zero, before building up in the opposite direc- 
tion. At the end of the quarter cycle, a pulse of cur- 


Fig. 2—Close-up of assembly of the huge glass vacuum 
tube, heart of the betatron. 


rent through two smaller auxiliary coils on the pole 
faces causes the electrons to spiral away from their 
orbit and strike a tungsten target which they previously 
missed. The resulting x-rays of 100-million electron 
volts emerge in a 2-deg beam when the machine is 
operated at full power. 

Operation at lower power can be arranged as the 
pulse may be applied at any time during the first quar- 
ter-cycle. In this manner, the device can produce 
x-rays from about 2,000,000 up to 100,000,000 volts, 
but at the lower energies the production is rather feeble. 

The betatron is controlled from a neighboring room 
through an elaborate arrangement of controls and 
switches. Among the controls is a megavoltmeter grad- 
uated from 1 to 100 of such units. Other arrangements 
provide for cooling system and also provide for the re- 
duction of the powerful vibrational effects set up during 
the operation. 


Need for Consideration of Human Factors in 
Instrument Design Stressed at Meeting 

Warning against neglect of the factor of “human 
engineering” in the design of control instruments was 
raised at the recent conference on instrumentation and 
education held in Pittsburgh under sponsorship of the 
Instrument Society of America and Carnegie Institute 
of Technology. Ina stimulating paper, “Human Engi- 
neering and Instruments,” Commander D. L. Hibbard, 
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This book is packed full of the very latest design 

data on magnesium. A ‘‘Must’’ for the library of 
every designer in every field of manufacture. It tells, 
when, where, why, and mostly how to use this light- 
est of structural metals ... magnesium. Write for your 
copy, today. 







































director, special devices division, Office of Research 
and Inventions, Navy Department, emphasized ‘hat 
engineers should be taught to design instruments which 
correspond to the accuracy of the human elements con- 
cerned. Specifically pointing to aircraft instrume:ts, 
his remarks had cogency to the design of instruments 
for general industrial applications as well. 
Overemphasis on visual indications in particular was 
criticized. Other stimuli that make the brain conscious 
of an indicated condition should also be considered when 
designing an instrument. Also to be considered are 
such human factors as the time of reaction, the tendency 
toward error when tired, and the effects of color. 
“Engineers,” satd Commander Hibbard, “must do 
more than provide an accurate, consistent instrument— 
they must design it for use. The engineer must have 
the interest to ask not only for specifications as to size, 
weight, function and accuracy, but also obtain informa- 
tion on such matters as where the instrument is to be 
placed, who is to use it, how often it is to be consulted, 
under what lighting conditions it will be read, and how 
the information is to be used.” 








Many Electrical Uses for Melamine Glass-Cloth 
Laminates; Complete Properties Now Available 


Navy experience with melamine resin glass-cloth 
laminates for electrical insulation has developed evi- 
dence of an unusual combination of mechanical and 
electrical properties. As a result, the use of these 
laminates for similar applications in civilian products 





AIRCRAFT MOTORS 


MOTOR “A” — Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 


Weight with fan (as shown) 2.10 Ibs. 
Weight without fan 2.01 Ibs. 













MOTOR “B”’— Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 


Diameter of shell 3.125” 
Weight as shown 5.02 Ibs. 






MOTOR “C” — Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 


Weight with fan (as shown) 4.8 Ibs. 
Weight without fan 4.68 Ibs. 












MOTOR “C” is shown equipped with 2 pole “A.N.” 
connector. Motors “A” and “B” are shown with base 
for “A.N.” connector of the number of poles required. 


Above motors can be built as follows: 


Speeds up to 7500 RPM. 

Voltages 12 or 24 voles DC. 

HP range 1/100 to 1/3 HP. 

Weight and length vary with HP and speed. 
Mounting and shaft to specifications. 

Magnetic brake can be built into any of these motors. 

















What is your problem? | Extended exposure to arcing at a high potential leaves 
no electrical deterioration in this specimen of melamine 


THE OHIO ELECTRIC MFG. co. | glass-cloth panel board. 


5905 Maurice Avenue Cleveland 4, Ohio | 


is receiving the close attention of designers and engi- 
neers. A few of the many applications in the Navy 
were terminal plates, supports, blocks for generators 
and motors, brush holders for generators, washers ‘or 
motors, connector strips, brush tube caps for insulating 
collars, slot wedges and flat washers. 
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A TIGHT-SPOT with a drive shaft ... that’s a centri- 


fugal pump. It’s necessary to fit the rotating ele- 
ment that does the pumping so closely inside the housing 
that clearances are extremely minute. That’s how you 
get suction and it’s also how you can get into trouble if 
there’s end-play in the drive shaft. Only ball bearings 
can take that combination of heavy radial and thrust 


load and high speed and hold vital clearances. 


It’s Fafnir’s job to take on tough jobs like this . . . and 
come up with a series of bearings such as the Duplex 
Units. Their greater ball complement and double angu- 
larity of load lines enable these bearings to take heavy 
loads with the ultimate in axial and radial rigidity. They 
maintain precise clearances between rotary element and 
casing, require minimum attention and last long beyond 


anticipated life expectancy. 


It’s the way Fafnir enters into working partner- 
ship with machine designers and machine users in 
offering practical solutions to any bearing prob- 
lem that makes so many executives say, ‘“Let’s 


put it up to Fafnir.”’ The Fafnir Bearing 
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mean etd MOST COMPLETE LINE IN AMERICA 
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—_® sa Company, New Britain, Connecticut. 





Acro Switches 


® The illustrations above show in part how the 
construction of the patented ACRO rolling spring 
switch lends itself to adaptation in various 
shapes to fit the designs of your units. Varied 


multiple mountings and small case shapes— 


rectangular or curved—can be furnished. Oper- 
ating characteristics in a range to meet your 
requirements. Actuation pressure as low as 2 
grams (using leaf bracket) or as high as 1 Y Ibs. 
Used in a wide range of applications such as 
valve controls, coin-operated machines, micro- 
phones, electric timers, etc. If one of the many 
ACRO Model ‘‘M” designs does not fit your 
needs, surely one of the other ACRO styles can 
be adapted. Send your design details showing 
special limitations and operating features for 
quicker reply. 
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Exceedingly high arc resistance, and non-bu ing 
characteristics (for short periods these laminates 
stand up to 440 F) are among their more ousta1 
properties. In these respects they offer particular poi: 
of. superiority over phenolic cotton-base laminates 

Average properties covering glass-cloth mela 
panel-board have recently been tabulated by Ame: 
Cyanamid Chemical Company, producer of melan 
formaldehyde resins, based on its own test data 
on the experience of a number of other companies 
gaged in the manufacture and use of such panel board 
The companies involved include Continental Diamo: 
Fibre Company, Formica Insulation Company, General 
Electric Company, I. T. E. Circuit Breaker Company, 
Mica Insulator Company, National Vulcanized Fibre 
Company, Owens-Corning Fiberglas Corp., Richardson 
Company, Panelyte Division of St. Regis Paper Com- 
pany, Spaulding Fibre Company, Synthane Corp., 
Taylor Fibre Company and Westinghouse Electric 
Corp. A complete table of these properties is repro- 
duced herein. 


Physical and Electrical Properties of Glass- 
Cloth Melamine Panel-Board 


| 
Test Direction 

Bonding strength (Ib.) 
Tensile strength (psi) 
Tensile strength (psi) 
Compressive strength (psi) 
Compression strength (psi) 
Flexural strength (psi) 
Flexural strength (psi) 
Flexural strength (psi) 
Deflection at break mils ~ 
Deflection at break mils 
Impact strength (Izod) psi 
Impact strength (Izod) psi 
Impact strength (Izod) psi 
Modulus of elasticity 

(flexural) 
Modulus of elasticity 

(flexural) 
Dielectric strength! 

Short time 25° C. 
Dielectric strength 

Short time 100° C. 
Dielectric strength 

Step by step 
Dielectric constant! 60 cps 
Dielectric constant! 10® cps 
Power factor! 60 cps 
Power factor! 108 cps 
Arc resistance sec.! 
Heat distortion °C.! 
Water absorption %' 


| Parallel 
Parallel 
Perpendicular 
Edge parallel 
Flat perpendicular 
Flat parallel 
Edge parallel 
Flat perpendicular 
Flat parallel 
Edge parallel 
Flat parallel 
Edge parallel 
Flat perpendicular 
Flat parallel 


Edge parallel 


Perpendicular 


Perpendicular 





All tests run under Navy condition A (as received) unless 
otherwise indicated. 1 ASTM Test. 


A Correction 

As a result of a typographical error in the original 
publication of the paper on standardization of grays, an 
incorrect figure for the tolerance of the value of the 
recommended colors appeared in the article, “Start 
Your Color Standardization with the Grays” in the 
November issue of ELECTRICAL MANUFACTURING. 

Both in the text and in the table on page 116 the 
recommended tolerance for value should have read 
+0.05 instead of +0.5. 
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CONVENTIONAL DOLPH’S 
BLACK AIR DRY #238 


Settling Non-Settling 


Unlike conventional varnishes of this type, the non- 
\pigmented formulation of $238 prevents any ‘“‘settling 
out’’ of color when stored for a period of time. j 


[] 


Special Regular 
$238 does not require a special thinner. For reduction 
purposes, use Mineral Spirits (Turpentine substitute), 
which is obtainable anywhere. The flash point of this R +s : 
solvent meets Underwriters’ Approval. ealizing the ever present need for an outstanding black, 
= ; flexible oil-proof finishing varnish, the DOLPH Laboratories, 
backed by their long years of experience and research, have 


A a created, and now make available to you, a new black air dry- 
ing varnish . . . #238. We definitely feel that this product 


ee 
~1ko 


with all its exceptional attributes, is timely and worthy of 


your attention. 


In addition to the advantages already illustrated, #238 pos- 


Average Exceptional he foll ; h iy alll Se eal | 
a cals niet _ 
Both wet and dry dielectric strength of 238 far exceeds NE LE ey ee eee een ay Sem Nee 


the limit afforded by most standard varnishes of this tion to roduce better results for yo fadi 
; . ; you... a non-tadin 
type. The wet dielectric of #238 is over 600 volts per P : y 8 


mil, The dry dielectric is over 1300 volts per mil. opacity which permits excellent hiding power and coverage 
the slow initial set of this grade affords ultimate ease in 


eee: application, whether brushing, dipping or spraying, and also 
av 


we = ; . : : 
— > provides uniform coverage . . . high degree of resistance to 


Brittle Flexible 


The flexibility life of $238 is well over 1000 hours. Most both fresh and salt water. 
conventional types do not reach 300 hours in this test. 


Although not a baking varnish and not intended for coil 


' 

i impregnation, #238 has many baking varnish properties. 

' 

To gain all these qualities of #238, it is only necessary to 
' ; : 
air-dry this material 6 hours, against 8 or more hours required 
' by similar varnishes of this type. 

! 

| 

' 

' 

MAY WE SUGGEST you send for a small sample on your 


Oil resisting Oilproof lus} 
said senegal eatin vonsten ene Diutitib onda Sadho Company letterhead, so that you may conclusively prove the 


they are oil resistant. $238 is immediately oliproof. merits of #238 Black Air Drying Varnish. This entails no 


obligation on your part. 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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SMALL MOTORS 


DESIGNED to fit your applications. 
BUILT to your specifications. 
MANY STANDARD SIZES on hand. 


SEND for blueprints. 


Over 42 years of experience 
in building electrical motors 
and motor driven apparatus. 


DS af _ * . * * = ) a ~ 
SINZE ELECTRIC 
4m. 7; ye Pe “ a WB. 


LOWELL, MASS. 


TW 


20S eae ee 


CONTACTS 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


eK yey STREET NEW "TT" ad 


| Industry Highlights @ Men @ Companies 
Trade and Professional Associations 


Survey Shows Reconversion Picture Still Spotty: 
But Long-Range Views Reflect Optimism 

General business conditions still remain good and ar 
even maintaining a slightly upward trend, but anything 
like real progress is being seriously retarded by labor 
troubles and other immediate problems of reconversion 
—of which the pricing problem is paramount. This is 
a composite picture of the opinions submitted by the 
nation’s purchasing agents in response to a survey con- 
ducted among its members by the National Association 
of Purchasing Agents. Specifically, here are the high 
points of the NAPA report: 

Commodity prices are being maintained. When and 
if price ceilings are removed, the general impression is 
that prices will go up. There is an increase in lower 
inventories. In many instances, purchasing agents are 
reluctant to restock and are endeavoring to provide for 
balanced inventory in proportion to production sched- 
ules. But this is said to be difficult because of strikes 


| in various manufacturing fields. In general a ninety-day 


buying policy is maintained. In many instances, gov- 
ernment policy still determines individual company pur- 
chasing policy. 

On the supply side, the situation grows easier, but 
stringent shortages continue in many cases. OPA in- 
creases of 5 per cent in ceiling prices for electrical con- 
troller items and of 9 per cent on fractional horsepower 
motors are considered helpful. Uncertain deliveries are 
reported, however, in electric motors as a group, and 
in lead, cold rolled steel, castings, cast iron and brass 
valves. As to the manpower picture, the purchasing 
agents’ opinions reflect the nation-wide condition of 


LATE INDUSTRY NEWS 
Westinghouse enters electric heater field. . . . It’s 
a brand new line for the company. .. . Heaters will 
be made under license granted by Wesix Electric 
Heater Company... . Volume production will soon 
start at Emeryville, Cal. . . . Long-pending sale of 
Electric Vacuum Cleaner Company to General 
Electric is now confirmed. . . . G-E will operate 
Electric as division of its Appliance and Merchan- 
dise Dept Add Federal Telephone and Radio 
to list of home radio manufacturers. . . . Federal 
will enter the market with 4 or 5 table models. . 
Dow Chemical is projecting a 5-year, $15-million 
expansion program. . . . Sponsored by NEMA, 
the Ist International Lighting Exposition and 
Conference will open on April 25 at Chicago’s 
Stevens Hotel. 
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it’s the X-Dimension that gives 


x Seng? a Glider and You a Lift 


Ever hear of the X-Dimension of a satisfactory. But Hunter in- 
Spring? Probably not. But, sure as vented the device for All 


you're born it’s there,ineveryspring. | American Aviation, Inc., and = 
Take, for instance, the intriguing assigned the patents to them. att 


what-is-it pictured below. It’s a glid- | That’s the X-Dimension at work. 
er release spring, an assembly which It’s also at work in such pioneering 
holds the pick-up rope until the par- efforts in spring manufacture as con- 
ent plane hitches on—then let's go trol gaging and statistical methods 
at a precise jerk on the towline. in quality control. It's your guaran- 
If Hunter had only manufactured tee of good springs. your insurance 
and delivered dependable glider re- against failures and customer com- 
lease springs on time and in needed plaints. It’s more than you bargained 
quantities, its job would have been for—in springs. 






HUNTER 
Loa a CT 


UES ata sida me oy hg 


Lansdale, Pennsylvania 


~ SPRINGS + METAL STAMPINGS - WIRE FORMS 
MECHANICAL AND ELECTRICAL ASSEMBLIES 
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... primary 


to better production... 


PRECISION COLD-ROLLED STRIP 


Basic to quality and cost control of metal 
parts fabrication is the material specification. 
It's like a good start in any race —so many 
production factors depend upon this important 
first step. 

When you consider light gauge cold rolled 
strip steel for your production, remember what 
CMP PRECISION offers you: steel processed to 
your exact requirements by this modern spe- 
cialty mill whose entire organization is directed 
to the production of only this one product and 
whose facilities and equipment regularly pro- 
duce Thinsteel to standards of uniformity and 
accuracy which can give you more finished 
parts per ton. You will find here a background 
of years of specialty experience and friendly 
assistance which can be helpful in planning 
your cold rolled strip steel needs. 


THINSTEEL FACTS: carson & avcoy craves 


COILS UP TO 300 LBS. PER INCH OF WIDTH 
EXTREMELY CLOSE TOLERANCES 
WIDE RANGE OF PHYSICALS * WIDTH UP TO 24” 


ie ae i ee 
Subsidiary of the Cold Metal Process Co. 


YOUNGSTOWN, OHIO 


/ 


GIVES MAXIMUM PRODUCTION PER TON 









labor shortages in many areas despite an appareni ex- 
cess of men over jobs. Labor, the report indicates. 
seems uninterested in many instances. 

Despite the many unfavorable conditions reported, 
the general feeling of the purchasing agents, however, 
is basically optimistic. Once the present difficulties are 
ironed out, the survey indicates, there will be a syb- 
stantial volume of business. 

An earlier survey by another business group, the 
Association of National Advertisers, also seems to sup- 
port a basically optimistic view. In a survey of its 
membership, the ANA found that 66 per cent of these 
large national concerns have sufficient confidence in the 
immediate future to plan for the manufacture of new 
products within the next 12 months. 

Statements of some individual companies and com- 
pany executives in the electrical field are also of the 
same encouraging character. Sylvania Electric Prod- 
ucts, for instance, anticipates an increase in employment 
by January of more than 100 per cent over the 194] 
level, and estimates sales volume for 1945 to reach 
$100,000,000. And in a recent report to stockholders 
of the Square D Company, F. W. Magin, president, 
said that he foresaw the next few years as “promising 
ones for the electrical divisions of the company.” He 
also forecast sizable business in instruments for use in 
commercial and private aircraft. In these directions, 
he said, the company will soon announce new instru- 
ments as result of intensified research and development 
work. 

In the appliance field, another topflight factor in the 
field, General Electric Company, has cleared the decks 
for reconversion production by announcing approved 
retail ceiling prices in its new electric ranges and re- 
frigerators. Nation-wide prices on each model have 


been established at levels about the same as ruling in 
1942. 


Westinghouse Postwar Radio Sets in Production 

First postwar output of Westinghouse Electric Corp. 
radio receivers has come off the production line. Capac- 
ity output is set at 3000 to 5000 daily, and company 
officials expect to reach this goal as rapidly as condi- 
tions allow. The new line comprises nine models rang- 
ing from a 6-tube portable table model to a 14-tube 
radio-phonograph combination unit. Engineering im- 
provements include a new type of circuit described as 
doubling the output of prewar sets employing the same 
number of tubes. Another design improvement is a 
special built-in connection, operated by a single switch, 
by which, without any change in wiring, the receiver 
can be used to hear programs from independent record 
pickups, wire recorder pickups, or FM sets. 

Also featured is a radio-phonograph combination 
table model from which the receiver can be removed 
and used as a complete portable straight radio receiver. 


Survey Shows Large Potential FM Market 

Universal acceptance of FM receiver sets by the pub- 
lic is reflected in the results of a recent survey made by 
Sylvania Electric Products, Inc. According to this 
survey FM sets may account for a new $600,000,000 
market in the radio field within the next two or three 
years. Based on the survey, Sylvania officials feel that 
some 10,700,000 FM sets can be absorbed by a total 
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INTRODUCING! 


.. « Mark-Time’s latest 
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contribution to a famous line of timing switches 


Automatically switches electric current ON or OFF at comple- 
tion of a pre-selected time period. 


At the end of this time cycle, the New Mark-Time Double- 
Purpose Timer sounds a clear ringing signal. 


3. Underwriters approved switch mechanism. 


Our latest device combines all the 
advantages of a time switch with those 
of an interval timer. 


For instance, the housewife who loads 
her washing machine and proceeds 
with other household chores will be 
reminded with a mellow note from 
the New Mark-Time Double-Purpose 
Timer that the device has switched 
off the machine. 


Similarly, many industrial operations 
may be controlled with this versatile 
time switch — the latest addition to 
the Mark-Time family. 


Here is an opportunity to add new 
features to your product. Our Engi- 
neering Department will be pleased to 
consult with you. 


M. H. RHODES, INC. 


MANUFACTURERS & 


HARTFORD 6, CONN. 
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ACCURACY 


COMPACTNESS 





WEIGHT 






VOLTAGE 
VARIATION 










RUGGEDNESS 


















How to Get Your 
Money's Worth in 


FREQUENCY METERS 


Model 33-F, Full-cycle increment, shown in- 
dicating frequency of 60 cycles. Black dial 
for special application. 


Here ate the pacts on 


-B-T "reco. FREQUENCY METERS 


Half-cycle increment, + 0.2%; full-cycle in- 
crement, + 0.3%. This accuracy is not af- 
fected by normal temperature change, wave 
form or external magnetic fields. 


Made in several sizes, most popular of which 
is the standard 314°’ panel mounting model. 
Also made to meet C39.2-1944 ASA specifi- 
cations and Jan-I-6 for mounting and stud size 
of Electrical Indicating Instruments. No ex- 
ternal reactor. 


Model 31-F, 3’ inch, 5 reeds, weighs only 
0.54 lb.; Model 33-F, 3’ inch, 11 reeds, 0.59 
lb. Other models are correspondingly light. 


Will operate on voltages as low as 8 volts. 
Standard 110-115 volt models will operate 
satisfactorily over range of 100 to 130 volts. 
Also made for narrower voltage variation if 
desired. (Incidentally, current consumption 
is low. For Model 33-F, for example, 2 watt 
at 115V.) 


‘No parts to wear out or get out of calibra- 
tion. All are securely anchored to the base 
with lock washers at every critical point. The 
only movement is at the free end of the 
spring steel reed. J-B-T meters on portable 
field equipment have established an enviable 
performance record. 

J-B-T Vibrating Reed Frequency Meters are 
available’ for frequencies from 12 cycles to 525 
cycles with various reed groupings, increments 
and case:sizes. For additional facts on the com- 


lete line, send for Bulletins 
F-43, VF-43-1A (400 cycle 


Meters), VF-43-1B (21/"’ sizes), 
and VF-43-1C (interesting new . ° 
applications). 


(Manufactured under Triplett Patents and/or Patents Pending) 





| receiver market for over 17,000,000 radio sets. 

| The high fidelity of FM receivers appears to «ppeal 
|to those who do not have any FM receivers at present 
| Some 72 per cent of those interviewed said they would 
| want to buy FM sets because of the distinct adv: tage 
of high fidelity. Of those who already owned FM sets, 
85 per cent said that they preferred these sets because 
| it reduced static noise. This survey is the third ©! the 
| continuing series to be conducted by Sylvania on public 
preferences. 







MEN IN INDUSTRY 


A. F. Fisher has been appointed to the newly create 
post of manager of engineering and manufacturing 
at the Warren Telechron Company. Previously, Mr 
Fisher has been vice-president in charge of manutfa 
turing and engineering at the Northam Warren Con 
pany and prior to that he had held the same post wit! 
Schick, Inc. 




























A. F. FISHER NELSON P. CASE 


Nelson P. Case Joins the Hallicrafters Company a: 
chief engineer of the radio receiver division. Prior t 
joining Hallicrafters, Mr. Case had been director of en- 
gineering design and development for two years at the 
Hamilton Radio Corp., and previously he had _ beet 
connected for a period of 13 years with the Hazeltine 
Electronics Corp. He is a member of the Institute 
of Radio Engineers and is active in the engineering 
department of the Radio Manufacturers Association. 


E. V. Crane has been appointed vice-president 0! 
Sam Tour & Company, Inc. Mr. Crane comes to the 
Tour organization from E. W. Bliss Company. wher 
ke was chief development engineer. 


The post of chief engineer at the Precision Welder 
and Machine Company has been assumed by William 
E. Klingeman. Prior to this appointment, Mr. Klinge- 
man had held engineering and executive positions with 
Federal Machine and Welder Company for a period 0! 
eight years. 


W. A. Elliott has been elected president of the 
Elliott Company, succeeding Grant B. Shipley, wh 
remains as chairman of the board. Mr. Elliott was 
formerly vice-president of the company. 


Recent appointments at Sylvania Electric Products. 
Inc., include election of H. Ward Zimmer as vice- 
president in charge of the radio tube division. Mr. 
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Standard Sizes 
Meet Most Requirements 


MOTOR HORSEPOWER 


ra MERCURY 652-P es NE 


Most clutch requirements will be met by one of the four standard sizes of 


Mercury Clutches. The Mercury Midget takes care of % h.p. motors . . . the 
Mercury 362-P, up to % h.p. size . . . beyond that, the 450-C or the larger 


Wer oo Mercury 652-P will take care of motors up to 15 h.p. rating. 


The installation of the Mercury Clutch between the motor and the load results 
in: 1) Reduced starting current, 2) A better power factor, 3) A lower con- 
nected load, 4) Overload protection, and 5) Use of a smaller motor. Write 


for further information on Mercury Clutches to meet your starting require- 
ments. MERCURY CLUTCH CORPORATION, 1504—12th Street, S.W., Canton, 


Ohio. New York Office: 19 Rector Street. 
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i , Zimmer has been with Sylvania and its predecc sso 
, -4 | companies for over 26 years, 


Franklin M. MacDougall, formerly assistant di- 
rector of engineering is now chief engineer at the .\lco 
Valve Company. He succeeds John E. Dube, formerly 
i vice-president in charge of engineering, who now be- 
comes general manager. 





William D. Macgeorge joins the staff of Automatic 


INSTANTANEOUS Temperature Control Company as technical consultant. 
RECYCLING | Formerly chief of the electronic laboratory, Baldwin- 

R | Southwark Division of Baldwin Locomotive Works, 
RELIABLE | Mr. Macgeorge will be assigned to the development of 


f new automatic control instruments ip his new position, 
ral diak’ 
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COMPACT 


LIGHT WEIGHT 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY | 


AMERICAN GAS ACCUMULATOR COMPANY 





G. G. LANDIS WM. D. MACGEORGE 





sasissba aise yoctd Sakasi be 4 . . . . 
G. G. Landis has been named vice-president in 


SIMPLEX 


charge of engineering and H. F. Kneen has been pro- 
moted to vice-president in charge of manufacturing for 
the Lincoln Electric Company. Mr. Landis has been 
an eee ee with Lincoln for 20 years and has complete charge of 
AND CUTTERS the design and production engineering on welding 

e CLEAN CUTTING equipment made by the company. Mr. Kneen has been 

e PRECISION STRIPPING with the company since 1929 and has held a succession 


of executive positions. 








L. R. Burr joins the Kold-Hold Manufacturing Com- 
pany as chief engineer. Previously he had been con 
nected with the Trane Company. 


Charles E. Crede joins the engineering staff of 
e FAST WORKING L. N. Barry Company. Prior to joining Barry, Mr. 
e EASY OPERATING Crede had been mechanical engineer with the Bureau 


of Ships, Navy Department, assigned on shock and 




















The Simplex Model S-30C Wire . : e : 
Stripper employs a unique patented oscillating blade vibration problems, and more recently he had_ been 
principle, unlike ordinary strippers, assuring a complete superintendent of the shock and vibration division of 
and clean stripping of insulated covering with single pull the Naval Research Laboratorv. 

of handle. This engineering achievement also insures:a - 

permanently precision adjustment to all types of wire and s ; uJ 5. 
cable in its capacity range until readjustment is desired. Appointments of J. J. McCormick as manager of 


The Model S-30C will accommodate all cables up to 44" the products development laboratory, of The Arco 
dia., stripping clean without scratching, marring or in any : - ae a. 
way injuring insulation of internal wires (Model S-130 Company, and of Dr. Edward G. Bobalek as mana- 
available for cable up to 1" diameter), also indispensable ger of the resin research department have been re- 


for stripping parallel wire and heater cord. Send Sample 


Wires and have your stripping problems engineered cently announced. 







by Wenco. . ; ee 
Ask for your copy of new Bulletin. Edwin F. Moran, manager of the electronics division 
Write for Deslership Pian. | of Sperti, Incorporated, has now been appointed a de- 
WENCO MANUFACTURING CO. | partmental vice-president of the company. 
SIMPLEX WIRE STRIPPERS AND CUTTERS [am 





TOOLS © DIES * STAMPINGS *© SPADE BOLTS 


The new Pacific Coast high frequency laboratory 
1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 


of Westinghouse Electric Corp. is headed by Dr. Rus- 
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Federal Industrial Power Tubes are rated on the 
basis of actual performance under the same severe 
operating conditions found in industry .. . 


Not from nominal design center values nor from 
operation under ideal conditions . . . but from actual 
tests in industrial heating equipment operating with 
and without work in the load circuit. 


Federal tests include conditions where the char- 
acter of the work changes during the heating cycle 
and each exacting test is designed to assure long 


: Ra 
<* ae 
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service and economical performance from every tube 
that bears the name .. . Federal. 


Write for information about Federal’s “better” 


industrial power tubes. 


TECHNICAL DATA FOR TYPE F-7C25 
Maximum Ratings for Maximum Frequency of 50 Mes. 
DC Plate Voltage 3500 volts 
DC Plate Current 1.25 amp. 
Plate Dissipation 2500 watts 
Filament Voltage 11.0 volts 
Filament Current 27.5 amps. 


Overall Height ‘ ‘ , , . app. ta 
Maximum Eihemneter ‘ : 
Supplied with 6” flexible copper tende, 3 2 on onthe terminal 


Type of Cooling : Forced air 
(Also supplied for water-c asain type F-5302) 


Newark 1, N. J. 





























sell A. Nielsen. Formerly, Dr. Nielsen was a rese irc} 
engineer for the company at its East Pittsburgh plant 
He has been associated with the company since 1'37 





L. Alan Sharp returns to the National Ele 
Products Corp. in the capacity of designing enginee,, g 
| post he held from 1928 to 1935. Since Pearl Harhor, 
Mr. Sharp had been in military service assigned to the 
| engineering division of the Army Air Forces, and has 
| recently been returned to inactive status as a lieutenant- 
colonel. 





John B. Cutler has been appointed chief engineer 
of the hydraulic and special machinery division of the 
William Sellers & Company. Mr. Cutler comes to 
Sellers with 25 years experience in the hydraulic field. 
Formerly he had been connected with the Baldwin- 
Southwark Division of the Baldwin Locomotive Works 
as engineer in charge of development and estimating. 


WE CAN DO IT FOR YOU 


Reflectors on lamps to light precision work on war 
production machines were little items—but became 
mighty big when they were no longer available. This 
was the position in which Vimco found themselves 
when they could no longer get metal reflectors for 
Vimcolights. So we designed and built one of plas- 
tic. Like many other products produced under pres- 
sure of necessity, this new reflector proved so supe- 


























rior that Vimco ordered them as regular equipment JOHN B. CUTLER G. A. BECK 
on their industrial lights. 

This is just one example of the many instances G. A. Beck has been appointed as manager of the 
where our engineers have cooperated with other industrial design division of General Electric Company’s 
manufacturers in originating and developing electronics department and assumes responsibility for 
molded plastic parts. If you’re planning the use of the appearance design of the products of that depart- 
plastic parts on your product—where quality and ment. Mr. Beck joined General Electric in 1934 and 
quantity production are important factors—why since 1942 he had been engaged in the design of radar 


not take advantage of our complete facilities? and radio equipment for the armed forces. 








R. C. Cosgrove, vice-president and general manager 
of the manufacturing division of The Crosley Corp., has 
been appointed to the addtional post of a vice-president 
of the Aviation Corp, which owns the controlling in- 


MOLDED PLASTIC terest in Crosley. Mr. Cosgrove is also president of 
AND RUBBER PARTS the Radio Manufacturers’ Association. 


Along with our extensive production of plastics, we have 
specialized in molded rubber products for more than 23 








Harvey W. Smith joins the engineering staff of 











pani tina eoleies:teeiertetiainah minded adiiada, Glen-Roberts Company as electrical engineer in charg 
ing of HI-EFF molded parts—plastic and rubber—is of research and development activities. Mr. Smith’s 
handled in our own modern plants, each under expert | previous connections include posts as consultant or chief 


supervision. Write us for further details and suggestions engineer for several manufacturers specializing in the 
about molded parts to fill ‘your requirements. Taylor Man- 


ufacturing Co., 3094 W. Meinecke Ave., Milwaukee, Wis. communications equipment field. 


| Robert F. Sambleson has been named engineer of 
| the automatic blanket and sunlamp division of General 
OF | Electric’s appliance and merchandise department. Mr 
, | Sambleson has been with the company since 1929 in 


| various engineering capacities. 
| 
| 


Producers of HI-EFF Molded Plastic and Rubber Products 


Freeman A. Spindell has assumed the position of 
chief engineer of Browning Laboratories, Inc. He has 
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YOUR CUSTOMER IS OUR CUSTOMER 
.. ONCE REMOVED 
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The true proof of the value of Granite 
City electrical sheets is in their ability to 
to do—not just a good job—but the best 
possible job in the product you make. We 
stake our reputation with yours every 
time we sell you Electrical Sheets. And 
you can feel assured that as an active 
partner in your product, we’re going to 
see that you get the very best. Our spe- 
cialists study and select the correct type 
sheet for your job. Your order is then 
laboratory controlled throughout pro- 
duction. As a final step, the tailor-made 
sheets are carefully tested in your plant 
...and on your product. Ask one of our 
specialists to call and give you complete 
information. 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland + Denver Memphis + Milwaukee + Minn- eioex 
Houston « Indianapolis » Kansas eapolis » Moline » New York a 


City « Los Angeles St. Louis 


HOT ROLLED SHEETS + COLD ROLLED SHEETS «+ STRIPLATE + TIN PLATE + STAINLESS-CLAD STEEL + ELECTRICAL SHEETS 
TERNE PLATE + TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 





PRODUCT 
IDENTIFICATION 


CHECK (ML WATER & GAS 
BEFORE STARTING 


FOR APPLICATION TO WOOD, METAL, 
GLASS, PLASTIC and OTHER SURFACES 


Give you quick, easy application. Utmost durability, uniform appear- 
ance and permanency. Washable and impervious to oils and greases. 
Sharp and legible in any color combination. 


FREE design and techrical service. 
Write or wire us your needs today. * 


AMERICAN DECALCOMANIA CO., Inc. 


4350 FIFTH AVENUE bd CHICAGO 24, ILLINOIS 











been associated with the company since 1941 and is 
specializing in design of radar test equipment. 


O. E. Nesmith has been appointed director of engi- 
neering for the Eureka Vacuum Cleaner Company. 
Previously Mr. Nesmith was chief engineer of the 
Williams Oil-O-Matic Heating Corp. recently merged 
with Eureka. Other engineering appointments include 
those of Ralph C. Osborn as chief engineer and R. R. 
Potter as assistant chief engineer of the Eureka Di- 
vision of the company. 


R. L. Triplett has been elected first vice-president 
of the J-B-T Instruments, Inc. Mr. Triplett is also 
president of the Triplett Electrical Instrument Com- 
pany. He was one of the founders of the J-B-T organi- 
zation and had previously served as president. 


R. L. TRIPLETT Lt. Col. J. S. TAWRESEY 


Lieutenant-Colonel John S. Tawresey has been 
named vice-president in charge of engineering of the 
Bunting Brass & Bronze Company. Colonel Tawresey 
will be in charge of research and engineering of bear- 
ing design, application and manufacture. Previously 
to assuming this post, he had served as executive as- 
sistant to the chief of the resources control section of 
the Army Air Forces and is well known as an authority 
on bearings and bearing applications. 


Paul H. Merriman has been named head of the elec- 
trical and electronics section of the Glenn L. Martin 
Company. Previously, Mr. Merriman had served for 
eight years as head of the electrical group, tool engineer- 
ing section of the company. He joined the organiza- 
tion 12 years ago. 


Dr. Earl W. Flosdorf has been appointed as direc- 
tor of research and development for the F. J. Stokes 
Machine Company. Dr. Flosdorf for the past 12 years 
has been an assistant professor at the University of 
Pennsylvania. 


Frank J. Donovan has become president of the Kay- 
don Engineering Corp. suceeding A. Harold Frauen- 
thal, who becomes chairman of the board. 


Reid B. Gray has been appointed director of the 
Reynolds Research Institute, research subsidiary of the 
Reynolds Metals Company. Mr. Gray succeeds Dr 
Warren J. Mead, who is head of the geology depart- 
ment, Massachusetts Institute of Technology. Dr. Mead 
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A split-second! Yes, that’s how fast your 
fluorescent lamps start with the newly de- 
veloped G-E Jack Rabbit Starter. 


Speed? You bet. But there’s much more 
to the Jack Rabbit! 


Five years of research lie behind its de- 
velopment. It embodies a new principle in 
fluorescent lamp starting. The split-second 
starting action of the Jack Rabbit is ac- 
complished with higher operating efficien- 
cy than is obtained with any other instant- 
starting system. And lights will not blink 
with the Jack Rabbit — this new starter 
cuts out dead fluorescent lamps. 

The G-E Jack Rabbit marks a major ad- 
vance in fluorescent lighting, adding an- 
other outstanding starter to the complete 
line of G-E fluorescent lighting accessories. 

Designed for use with G-E 40-watt in- 
stant-starting lamps, both T12 and T17, 
this starter brings new benefits to the fix- 
ture manufacturer, wholesaler and user. 


Manufacturers may incorporate split-sec- 
ond starting in fixtures equipped with con- 


ventional low-cost ballasts. They may now 
offer a selection of three variations of lamp 
starting for one fixture — the conventional 
FS-4 starters, the popular FS-40 Watch 
Dogs and the new SS-400 Jack Rabbit. 


Wholesalers benefit by being able to 
stock a minimum of fixture lines and yet 
offer a selection of starting means. 


Users may enjoy both split-second start- 
ing and efficient operation of their fluores- 
cent lamps. The Jack Rabbit provides ap- 
proximately 13 per cent greater over-all 
operating efficiency than the high-voltage 
instant-starting system. 

You will want to know more about the Jack 
Rabbit and what it will do to improve and mod- 
ernize your fluorescent lighting system. Write 
for additional information to Section Q-1254-12, 


Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


BALLASTS * LAMPS * STARTERS * LAMPHOLDERS © WIRE 
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The New Brush Holder 


with the 4 Features 
e3 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4, Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Propucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


EASY os 
To TOOLS 


APPLY REQUIRED - 


MAKES A GOOD JOB AND A NEAT ONE 


‘KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 








remains as consultant. Mr. Gray joined the Reyno’ |s 
organization in 1944 previously having been with te 
Glenn L. Martin Company since 1919. 


John H. Greenland has been elected vice-preside 
in charge of manufacturing at the Hickok Electric 
Instrument Company. He has been with the Hick 
organization since 1943. 


INDUSTRIAL BRIEFS 


New plant expansion is announced by the Ameri- 
can Phenolic Corp. The new building, comprising 
three stories, will be devoted to the production of plas- 
tic items. 


The industrial temperature cabinet equipment line 
of the Kold-Hold Company has been acquired by 
Bowser, Inc. The newly acquired line will be con- 
solidated with Bowser’s refrigeration division. 


Formation of the Carbozite Companies has been an- 
nounced to conduct the business formerly done by the 
Carbozite Corp., Thermal Products Corp., and Carbo- 
zite Products, Inc. There is no change in management, 
personnel or operating facilities. 


E. I. du Pont de Nemours and Company is plan- 
ning a new 18-story office building in Wilmington, Del. 
Construction is to start next spring and approximate 


cost is $3,000,000. 


Extruded Plastics, Inc., have completed a new ex- 
tension to their plant at Norwalk, Conn., as part of 
their reconversion expansion program. 


Manufacturing and engineering facilities of Farns- 
worth Television & Radio Corp. has been increased 
by purchase of a new manufacturing plant at Hunting- 
ton, Ind. This will be the fourth plant operated by the 
company. In addition, the Fort Wayne, Ind., plant 
will be increased by a new wing for the administration 
and engineering building. 


Frigidaire Division, General Motors Corp., has 
placed on the market its new Frigidaire electric range, 
model BI-17._ The company also announces the first of 
its postwar home freezers, a 4-cu ft capacity horizontal 
model. This freezer is operated by a %-hp motor. 
Future plans call also for production of an 8-cu ft ca- 
pacity upright model. 


The Grenby Manufacturing Company has ac- 
quired The Allen D. Cardwell Manufacturing Com- 
pany. The radio part lines of the latter company will 
be added to the Grenby established lines of precision 
machine tools and electronic equipment. The Cardwell 
development engineering department will continue to 
operate from its present headquarters in Brooklyn, 
N. Y., and will be expanded. 


F. L. Jacobs Company has acquired a new plant 
in Indianapolis, Ind., for assembling its new automatic 
washing machine and other appliances to be announced 
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IT’S DRAGGED over rough concrete, 
through metal shavings, grease, and 
water. It’s coiled, twisted, and 
stepped on. But this tough, flexible 
cord stands the gaff. It’s a Whitney 
Blake portable tool cord—approved 
by Underwriters Laboratories, and 
protected with VINYLITE plastic 
insulation! 

The dielectric strength of this 
modern insulation permits the small 
diameter construction important to 
many instrument applications. And 
VINYLITE plastic wire and cable in- 


sulation has remarkable resistance 
to abrasion and impact, oils, grease, 
alkalies, most acids, and the aging 
action of air and sunlight. Some 
types arenon-flammable, others slow- 
burning. All remain flexible at low 
temperatures. Thin-wall construc- 
tion permits a greater number of 
circuits in existing conduits — and 
VINYLITE plastic insulation can be 


madein colors for quickidentification. 


VINYLITE plastic insulation is 
bringing widespread improvements 
to the makers of electric and elec- 


tronic equipment, public utilities, 
construction concerns, and manufac- 
turers of marine, automotive, and 
airplane products. Adopt it for your 
own requirements. Write for book- 
let 17-VR. “VINYLITE Plastics for 
Wire and Cable Insulation.” It’s 
yours for the asking. 


BAKELITE CORPORATION 


Unit of 
Union Carbide and Carbon Corporation 


ts 
380 East 42Np St., NEW YORK 17, N.Y. 


Vinylite Plastics 


TRADE-MARK 
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Cosel Sigma 


IF YOUR Kelay REQUIREMENTS ARE: 


P. recision — uggedness 
Sensitivity 


gs > RES SE * 
TYPE 4F 
4F 


This is the Series 4 relay with 
open frame construction. It is 
(1%" x 1%" x I- 
5/32"), fast (2 - - 3 milliseconds 
with sufficient pelaath: sensitive 
{.010 watts minimum). 


ME. 


com pact 





2 * 
Ye 


i TYPE 4k 


TYPES 4A AND 4R 


These are the basic Series 4 con- 
struction with enclosures. The 4A 
is 2g" diameter and 2!/g" high, 
the 4R 7." x 1'A" x 25%". Both 
have a 5-pin plug in base. The 
4A can be sealed (4AH). 






* 
hv TYPE SF 


5F 


This is the Series 5 relay with 
open frame construction. It is ex- 
ceedingly sensitive (.Q005 watts 
minimum), very rugged, precise 
in-operation even under extremes 
of temperature and vibration. 


TYPES 5R AND 4 
(or 5) RJLB2 


5R is the Series 5 construction in 


an enclosure (I!14" x 144" x 
24") with a 5-pin plug in base. 
The RJLB2 is a _ hermetically 
sealed enclosure with two -mount- 
ing bolts available for both the 
Series 4 and 5 relays. 





TYPE 4 (or 5) RJILB2 


PE hi IRL QO 


Sigma specializes in Relay Applications where precision 
of operation and dependability, under any adverse con- 
dition, are essential. 


A recognized leader in the Sensitive relay 
field, offers YOU a quality product, 
priced right and engineered to meet 
your specifications. 


“Sigma, ... 


Write today explaining your requirements. 


Sigua Instruments, 1Ne. 
C/enactive RELAYS 


64 CEYLON ST., BOSTON 21, MASS. 



















later. 


The new plant with floor space of approximately 
90,000 sq ft has been purchased from Internationa! 
Detrola Corp. 


Three new models of electric ranges will be pro- 
duced by Landers, Frary & Clark according to a re- 
cent announcement by company officials. These are to 
be the first models produced since April, 1942. 


Expansion of research facilities are planned by 
Libbey-Owens-Ford Glass Company and its Plaskon 
Division. New research projects will cover the field of 
plastics and plasticizers and special coatings for use 
in television and other fields. The Libbey-Owens-Ford 
research department is headed by Dr. George B. Wat- 
kins and the independent Plaskon Division research is 
directed by Dr. A. M. Howald. 


Change of address by the Mica Insulator Company 
from 200 Varick Street, New York 14, to Schenectady 
1, N. Y., has been recently announced. 


Canadian Vickers Ltd., Montreal, Que., has been 
given the Canadian manufacturing rights for Watson- 
Stillman Company’s line of hydraulic equipment. 


A new electronic components plant will be constructed 
by the Western Electric Company at Allentown, Pa. 
The new plant is projected as part of the Bell System’s 
$2 billion postwar construction program. The new 
plant is expected to be completed in about one year and 
will be devoted to production of vacuum tubes, quartz 
crystals, etc. 


New manufacturing facilities have been purchased 
by the Westinghouse Electric Corp. for the produc- 
tion of industrial heating equipment. The new property, 
located at Meadville, Pa., comprises five major buildings 
with more than 100,000 sq ft of floor space. 


Restyling of the complete line of traffic appliances 
made by Westinghouse Electric Corp.’s appliance 
division is now under way under general direction of 
Lurelle Guild, as consulting industrial designer. New 
designs will be available early next year. 


Bright Light Reflector Company has removed its 
plant from Brooklyn, N. Y., to Bridgeport, Conn. The 
new factory will provide approximately 100,000 sq ft 
of floor space and special installations of new equipment. 


Tenth anniversary of the founding of Electronic 
Mechanics, Inc., is being celebrated by that organi- 
zation. The company has specialized in the manufac- 
ture of glass. bonded mica ceramic, and is headed by 
D. E. Replogle, founder of the company. 


The Bridgeport Brass Company is marking its 


80th year in business. The company was founded in 


1865. 


The Ironrite Ironer Company is expanding its 
production facilities by purchase of a new plant at Mt 
Clemens, Mich. Company officials say that complet: 
operations will be transferred to this plant in the neat 
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OLSEN TYPE E-O0 
Dyuamte Calaucing Machines 
incorporate many distinctive features without sacrificing 


Work support rollers hardened and Flexibie spring type drive 
ground, easily afid quickly adjustable eliminates errors due to 
Roller support brackets to suit journal — driving disturbances. 
easily adjustable to suit 
length of part. Sensitive meter—lineor 
scale — small unbol- 
Magnetic pick-up trans- ances easily read. 
forms cradle vibration to 
electrical energy — com- 
pletely enclosed. Angle indicating 
x. , nl — shows an- 
G=—_— Ce 
ance at same 
ount is in- 
on meter. 
d angle 
er ma- 
opped. 


Pivot bracke 
quickly adj 

to planes o 

rection. 


Both pivot: 
ated by 

a single 

knob. 


and drive 
tely enclosed 
headstock. 


Substantial base suppo he 
ing entire machine in per- 


manent alignment. ee room when mo- 


$s operated from a seated 
Write today for Bulletin zc position. 


giving complete details. 


vam TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
SB * Y Ea AND PHYSICAL TEST- 

alauctug Vachines ING EQUIPMENT 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY CO., Denver, Colo. 


wy 
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8601 EPWORTH BLVD. 
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. 


Disha of man-hours . . . and dollars 
were saved through the use of ARCO Rubber- 
Insulated Clips and Clamps for securing wiring 
assemblies on the nation’s greatest warplanes, 
combat vehicles and tanks. 

You too can cut costs on wire assemblies 
in your products with ARCO Rubber- 
Insulated Clips and Clamps . .. and assure 
longer life and greater operating efficiency 
for your products. Made of Steel, Aluminum or 
Brass, in any quantity, any size, in any shape. 


Send Us Your Blueprint or 


Drawing and Advise Requirements 


GU ULTRA) 


DETROIT 4, MICHIGAN 





future, which will have 115,000 sq ft of floor space, 


Eureka Vacuum Cleaner Company’s new cori- 
less electric iron is now in production. First deliveries 
have already been made by air shipment. Production 
will be increased, company officials say, as rapidly : 
materials become available. 


Federal Telephone and Radio Corp., domest: 
manufacturing subsidiary of International Telephone 
and Telegraph Corp., has signed contracts with the 
Rochester Telephone Corp., Rochester, N. Y., by which 
Federal will install the rotary type of automatic tele 
phone system in that city. Initial installation will con- 
sist of 15,000 lines serving 23,000 subscribers. The 
installation in Rochester will be the second of the rotary 
type system in the country; recently Federal announced 
that similar installations will be made in Lexington, Ky. 


Nash-Kelvinator Corp. has purchased Kelvinator, 
Ltd., British subsidiary of Kelvinator of Canada, Ltd. 
The purchase will provide facilities for -the expansion 
of the British company as a self-contained unit, and it 
is also designed to strengthen the position of the 
Canadian company. 


Control of Schweitzer & Conrad, Inc., has been 
resumed by Nicholas J. Conrad by acquisition of all 
outstanding common stock from Cutler-Hammer, Inc., 
and of preferred stock from other interests. Mr. Con- 
rad was co-founder of the company in 1910 and will 
now resume active management as president. The 
company will maintain its manufacturing plant in Chi- 
cago. 


Large scale production of new electric kitchen ranges 
will shortly begin at the Aviation Corp. New models 
described as incorporating original changes in design 
and performance are expected to be on the market early 
in 1946 according to company officials. 


Organization of Dover Industries, Inc., with head- 
quarters in Chicago has been announced. It will en- 
gage in metal finishing operations. L. D. Jensen, for- 
merly vice-president of Chromium Corp. of America, is 
president of the new company. 


Construction of a new plant has been started by 
Sentinel Radio Corp. at Evanston, Ill. It is planned 
to meet a production schedule of 3,000 radio sets a day 
on a single shift schedule. The new location occupies 
over nine acres and will provide 125,000 sq ft of floor 
space. The engineering and research departments will 
be housed in the same building. 


First production since Pearl Harbor of rubber battery 
separators has been announced by the United States 
Rubber Company. Current output is 150,000 a day 
but it is expected to increase steadily as raw materials 
become more abundant. 


Organization of Washington Steel Corp. with 
headquarters at Washington, Pa., was announced re- 


cently. The new company will manufacture stainless 
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INCREASE PERFORMANCE 


AND PROLONG 
SERVICE LIFE 


REEDOM from lubrication difficulties in fraction- 

al horse power motors is assured by the installa- 
tion of Selflube Self-Aligning Spherical Type Bear- 
ings. These are porous bronze bearings made by the 
powder metallurgy process. Their porous structure 
maintains a reservoir of oil, obtained by pre-lubrica- 
tion, and meters it to the bearing surface as needed 
during operation. In many installations it lasts the 
life of the equipment, and needs no further attention. 

In addition to better performance and prolonged 
service life, Selflube Bearings offer substantial savings 
to the motor manufacturer. They are made within 
close dimensional limits in dies that give the bear- 
ings a high burnish. Their uniformity eliminates hand 
fitting, and they require no reaming or other machine 
work. A slot or groove can be incorporated on the 


PRODUCTS USING 
SELFLUBE SELF-ALIGNING 
SPHERICAL TYPE BEARINGS 


@ ELECTRIC MOTORS 

@ VACUUM CLEANERS 
®SEWING MACHINES 
@BLOWERS AND FANS 
@ KITCHEN MIXERS 

@ DOMESTIC MACHINES 
e CLOCKS 

@ REFRIGERATORS 

@ WATER PUMPS 

@ BUSINESS MACHINES 


spherical diameter for a key to prevent the part from ee 


spinning in a spherical seat without interferring with * EY STO he i CA i" i 0 N C (). 


its self-aligning action. Selflube is truly “The Bearing 
with a Million Oil Wells.” Write for complete Masongpatennteg Poncteten Serie irate 
SAINT MARYS, ... . PENNA. 


information. 
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WILL RECONVERSION MEAN 


New Compound Melting 
FOR YOU? 


Problems 


If so, choose heating and 
dispensing tanks that reduce the carbonization 


menace! 


Formation of carbon deposits on inner side walls 


of melting tanks is due to excessive heat. 


Strip 


heaters cause hot spots. That’s where carbon pol- 


lution comes from! 


Sta-Warm tanks use no strip heaters or “Spotty” 


heat. 


Entire bottom and side wall area is blanketed 


with resistance wire in a wide variety of circuits 


to provide uniform black heat. 


Accurate thermo- 


stats assure maintenance of correct temperature. 


Together, these Sta-Warm advantages will. . . 


1. 


2. 


100 gal. pressure impregnat- 

ing tank with counterbal- 

anced top with sidewalls and 

bottom entirely surrounded 

by a blanket of uniformly 
low even heat. 


For 


reduce carbon 
formations. 


provide steady, 
uninterrupted 
production. 


keep valves 
from becom- 
ing clogged 
with bits of 
hard carbon. 


reduce operat- 
ing costs. 


compound or 


wax melting tanks, 
inquire today for Sta- 
Warm Bulletins No. 
036 and 038W. 


Note how completely side- 
walls and bottom of this 
Sta-Warm impregnating tank 
are covered with heating ele- 
ments, thus reducing chance 
of burning the material. 


Cae AR ede 
Heating, Pouring, Conveying Compounds 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Ohio 


iD 








steel. T. S. Fitch, formerly of the Jessop Steel Com- 
pany, is president of the new organization. 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


JETEC Organization Expanded 

Organization of the Joint Electron Tube Engineer- 
ing Council (JETEC) has recently been completed, 
according to Chairman O. W. Pike. The council was 
originally set up last winter as a joint agency of the 
National Electrical Manufacturers Association and the 
Radio Manufacturers Association to coordinate all en- 
gineering matters relating to the standardization of elec- 
tron tubes. 

The organizational set-up of the council now involves 
eleven committees. Seven of these committees are con- 
cerned with individual classes of tubes, while the other 
four have the functions of coordinating sampling pro- 
cedures, packaging, type designations and mechanical 
standards respectively. 

The committee chairmen also assist the council mem- 
bers in their overall functions. The council, in addi- 
tion to Chairman O. W. Pike, is comprised of L. G. 
Hector, D. D. Knowles, A. Senauke, G. R. Shaw, and 
R. M. Wise. The council has the responsibility of ap- 
proving all standards before submission to NEMA and 
RMA for final consideration and action. 

Although the work of JETEC since its inception 
has primarily been concerned with the needs of the 


Calendar of Technical Meetings 


Dec. 3 through 5—National Air Transport Engineering 
Meeting, Society of Automotive Engineers, Edgewater 
Beach Hotel, Chicago. 


Dec. 10 through 12—4l1st Annual Meeting, The Ameri- 
can Society of Refrigerating Engineers, Hotel Pennsyl- 
vania, New York City. 


Jan. 21 through 25—Regular Winter Meeting, American 
Institute of Electrical Engineers, Engineering Societies 
Building, New York City. 


Jan. 23 through 26—33rd Annual Winter Technical 
Meeting, Institute of Radio Engineers, Astor Hotel, New 
York City. 


Feb. 4 through 8—National Metal Congress, including 
meetings of the American Society for Metals, American 
Welding Society, American Institute of Mining and 
Metallurgical Engineers, at Cleveland. 


Feb. 25 through Mar. 1—Spring Meeting, American 
Society for Testing Materials, Pittsburgh. 


Feb. 25 through Mar. 2—20th Exposition of Chemical 
Industries, Grand Central Palace, New York City. 


March 4 through 7—Annual Spring Open Meeting, Re- 
frigeration Equifment Manufacturers Association, Chi- 
cago. 

April 8 through 12—Exposition and Annual Meeting, 
The American Society of Tool Engineers, Cleveland 
Public Auditorium, Cleveland. 


May 7 through 9—National Association of Corrosion 
Engineers, Kansas City, Mo. 

June 3 through 5—The 30th Annual Meeting, American 
Gear Manufacturers Association, The Homestead, Hot 
Springs, Virginia. 

June 24 through 28—49th Annual Meeting and Seventh 
Exhibit of Testing Apparatus and Related Equipment, 
American Society for Testing Materials, Buffalo, N. Y. 
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Gite! 


This 151-page book of technical 
information about electrical 


steel sheets 


The result of years of continuous research and development, “Tech- 
nical and Descriptive Bulletin No. 2” gives you complete technical 
and descriptive data about electrical steel sheets. It includes a wealth 
of core loss, magnetization, volt-ampere curves and other curve 
data. It shows why U-S-S Electrical Steel Sheets are uniformly su- 
perior in electrical, magnetic and physical properties. One hundred 
and fifty-one richly illustrated, fact-packed pages, the book is di- 
vided into three convenient sections, each with a detailed index 
for instant reference. Look over the table of contents —carefully. 
Drop us a line and your free copy will be forwarded promptly. 


} age years of experience and experiment, special equipment 
and trained workers are back of the enhanced efficiency of 
U-S-S Electrical Steels. Their outstanding physical and magnetic 
qualities are the end results of selected composition, special proc- 
essing and rigid control at the mill of every step in production. 


You can count on uniform thickness, high permeability and 
low core losses with U-S-S Electrical Steel Sheets. Since they are 
also smooth of surface, flat and ductile, since their punching and 
shearing qualities insure long die life, many manufacturers of 
generators, transformers and motors—whose products are famous 
for unfailing operation—order and reorder U-S-S Steel Sheets. 


TABLE OF CONTENTS 


SECTION ONE: 

Grades of U-S-S Electrical Steel Sheets......... Riu Hid es chvabee hens Seas 
Guaranteed maximum core loss table 

Explanation of characteristic curves for U-S-S Electrical Steel Sheets. . 
1I—Core loss curves 


curves . 
TWO: (Mise. engineering data) 


contents 
Fane (Now-technical description of electrical sheet terminology, ne) 





CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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Sealing 


PERFORMANCE AGAINST 


Se 


rs AND COLD 


eT 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 
problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. © «© «© « Cuba, N.Y. 


NOT Al Meal ol P-Yo oat 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


eMidwest 
AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET « CHICAGO 12 








military forces, it is described as being essentially a 
peacetime organization designed to eliminate duplica- 
tions and overlapping activities in various fields where 
electron tubes are used. 


Dr. Frary Awarded Perkin Medal 

The 1945 recipient of the Perkin Medal for outstand- 
ing accomplishments in the field of industrial ‘research 
is Dr. Francis C. Frary, director of research of Alumi- 
num Company of America. Dr. Frary will be fortieth 
distinguished scientist to receive this annual award of 
the American Section of the Society of Chemical In- 
dustry. The presentation of the medal will be made 
at a dinner meeting of the society at the Hotel Com- 
modore, New York City, on January 11. 

Some of the outstanding achievements for which Dr. 
Frary is well known include the production for the first 
time of aluminum of the purity of 99.88+ by electro- 
lytic refining, and the production of pure alumina by 
electrothermal processes. 


Tool Engineers to Meet Next April 

Annual meeting of the American Society of Tool En- 
gineers, including a series of technical sessions, will be 
held in Cleveland during April 8 to 12, inclusive. The 
meetings will be held at the Cleveland Public Audi- 
torium in conjunction with the society’s exposition 
which will feature fabricating materials ; machine tools; 
electric, electronic, hydraulic and other types of con- 
trols; and other equipment and machines. 


Dr. Hess Heads Welding Society 

Dr. Wendell F. Hess, professor of metallurgical engi- 
neering and head of the welding laboratory at 
Rensselaer Polytechnic Institute, Troy, N. Y., has been 
elected president of American Welding Society for 
the year 1945-46. In 1944, Dr. Hess was awarded the 
Lincoln Gold Medal by the American Welding Society 
and also received the University Award of the Resist- 
ance Welder Manufacturers Association. In July 1945 
he was awarded the American Iron and Steel Institute 


Medal for 1944. 


NAM to Celebrate Golden Anniversary 

The 50th annual meeting of the National Association 
of Manufacturers, known as the “Golden Anniversary 
Congress,” will be held in New York City on Decem- 
ber 5, 6 and 7. This meeting will be the first major 
meeting of top management since the V-J day and will 
be devoted to discussion of current reconversion prob- 
lems. Spearheading the agenda will be discussion on 
pricing, labor and taxes. 


Porcelain Enamel Institute Forums Resumed 

The annual forums of the Porcelain Enamel Institute 
have been resumed with a three-day session at the Ohio 
State University, Columbus, on November 28, 29 and 
30. The program for this forum, the first after a four- 
year wartime lapse, constituted a “refresher” course 
stressing the fundamentals of enameling techniques. 
Among the subjects discussed were the following: Ap- 
plication of Enamels (Dipping, Spraying) ; Drying and 
Firing ; Electrostatic Spraying; Spraying vs. Dipping 
Ground Coat; Nickel Dipping, etc. 

The annual meeting of the institute was recently held 
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NEW BALLENTINE ee 
SINGLE VALUE "sat lt pga GEN slileneee 


brushes. Ideal for projectors, fans, and similar applica- 
tions where high heat losses are not desirable. 
CAPACITOR MOTOR Other QUIET Ballentine Motors from 1/1000 to 1/8 


H.P. will soon be available. 
This miniature powerhouse heads the parade of 


Ballentine Motors now rolling off the production lines 
and available for prompt delivery. 


Like all QuiET Ballentine Motors, the Single Value 
Capacitor Motor is the result of expert craftsman- 
ship at its best — precision dynamic balance —strict 


RUSSELL ELECTRIC COMPANY 


344 WEST HURON ST., CHICAGO 11, ILLINOIS 


UManujactnns f BALLENTINE MOTORS 
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Saws 


INDUSTRIAL 
HEATING UNITS 


MOLDED HEAT! Cast into any shape or size — from 

Ky tiny coils to gigantic units which can be installed in 

WP the spillway gates of huge hydro-electric power dams 

Ss to keep the flow of water steady and unimpeded 
x 





during the most severe months of winter. 


There are endless ways in which Industrial Heating 


Units can be employed. If you have an application 


for heat, whether it be for space, liquid, oven or the 

(’) heating of solids, we can help you. Most likely one 

as of our standard heating units will solve your problem. 
If not, we can custom make one for you. 


XY 
= In short, if you are interested in cleaner, more simple 
. and efficient heat, or have an operation where heat 
can assist you, call upon the benefit of our more than 
. 25 years’ experience in the field of electrical engi- 


neering to help you every step of the way! 


‘ 


— GENERAL OFFICES AND PLANT 


p 


(s 


1825 N. MONITOR AVE. « CHICAGO 39, ILL. 


Makers of Electric Heating and Cooking Devices 









TUTTLE & KIFT, INC. 





at Pittsbyrgh, Pa., and was largely devoted to discussion 
of plans for expansion of research projects and for th 
establishment of product agd quality standards. 





Machine Tool Builders Describe Their Function 
The historical relation between improved machiner: 
and the economy of the nation is graphically describe: 
in a 12-page illustrated booklet released by the Nationa 
Machine Tool Builders’ Association. Specific instances 
are cited to show how the modern machine tool ha: 
contributed to better living standards, and to higher 
levels of employment by making possible the mass 
production of such consumer goods as refrigerators and 
washing machines. Copies of the booklet are available 


from the association at its headquarters at Cleveland 
Ohio. 





Wire Association Holds Technical Meeting 

A four-day technical session of the Wire Association 
recently held in Chicago was highlighted by the variety 
of subjects discussed. Among the papers presented was 
a discussion on “Insulating Wires with Vinyl Resins,” 
by Dr. Carl L. Shapiro, president of General Materials 
Research Laboratories; on “Metallurgy of Copper and 
Its Relation to Magnetic Wire Manufacture,” by W. L. 
Fleischmann, section engineer of the General Electric 
Company ; and on “Working Habits of Beryllium Cop- 
per Wire,” by Matthew J. Donachie, metallurgist, Bery]- 
lium Corp. of Pennsylvania. 


ASME Holds Annual Meeting 

The four-day 1945 annual meeting of the American 
Society of Mechanical Engineers held in New York 
City on November 26, 27, 28 and 29 was featured by a 
full schedule of technical sessions devoted to presenta- 
tion of discussions on a wide variety of subjects. 

Among papers scheduled were the following: The 
Function of the Electrical Engineer as the Collaborator 
on Machine Design; Advances in Plastics During 
1945; Electromagnetic Torque Meter; Factors Influ- 
encing the Wear of Carbon Brushes Under High- 
Altitude Conditions; Dynamic Behavior and Design 
of Servo Mechanisms. Research developments for the 
Army Air Forces and research development require- 
ments for the Navy were topics featured at a special 
National Research Luncheon. 


Dr. Herty Heads Metal Society 

At the recent annual meeting of the American So- 
ciety for Metals, Dr. Charles H. Herty, Jr., of Beth- 
lehem, Pa., was elected national president. He succeeds 
Dr. Kent R. Van Horn, assistant manager, Cleveland 
Research Division, Aluminum Company of America. 

Other officers elected include A. L. Boegehold, head 
of the metallurgy department, Research Laboratories 
Division, General Motors Corp., vice-president; and 
Dr. H. K. Work, manager of research and development. 
Jones & Laughlin Steel Corp., treasurer. 


Dr. Kinzel Heads Engineering Foundation 

Election of Dr. A. B. Kinzel as chairman of the 
Engineering Foundation for the coming year has re- 
cently been announced. Dr. Kinzel, known interna- 
tionally as a metallurgist, is vice-president of the Union 
Carbide and Carbon Research Laboratories, Inc. 
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Glass is hard, strong, abrasion-resisting, opaque or transparent, clear 
or colored, will not corrode or deteriorate, is chemically inert, low in 
cost, high in dielectric strength. Can you use any of these properties for 
your products? Are you interested in a material that retains these 
qualities permanently? 

Kopp will be glad to help you plan and: engineer glass parts or 
products. We specialize in blown and pressed items; we do not make 
window or plate glass. We have developed glasses with such special 
properties as: high-strength, thermal shock resistance, uniform color 
transmission, ultra-violet and infra-red light transmission. We have had 
extensive experience with light and beam control through lenses, colored 
or clear. Our engineering and research activities are coordinated with 
factory practice to assure dependable results. 

We will be glad to help you determine whether or not the fine and 


to you eds useful properties of Kopp Glass can be profitably used for your products. 


SWISSVALE, PENNSYLVANIA 
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Radio Frequency Heating 

Second edition of a 50-page vest-pocket-size reference 
book (No. B-3574) provides a good deal of valuable 
technical information on the subject of radio frequency 
heating. Included in the contents are a summary of 
definitions ; principles and advantages of induction and 
dielectric heating ; formulae ; conversion tables ; graphs ; 
tables of properties; and other data. Westinghouse 
Electric Corp., Industrial Electronics Division, Balti- 
more 3, Md. 


Reed Frequency Meters 

Sixteen-page illustrated bulletin (No. 1770) de- 
scribes a line of frequency meters made in switchboard, 
portable and miniature types. Meters described are 
used to measure frequencies directly on power circuits 
from 10 to 500 cps at 15 to 600 volts. The bulletin 
includes an explanation of the resonant reed principles 
and of vibrating reed characteristics. Cutaway views, 
diagrams, and charts are provided. Special models 
with higher ranges are also described. James G. Biddle 
Company, 1211 Arch St., Philadelphia 7. 


Beryllium Alloys 

Several beryllium copper, aluminum and nickel alloys 
are described in a four-page bulletin. Characteristics 
and applications are briefly summarized, and typical 
applications of such alloys are illustrated. The Brush 
Beryllium Company, 3714 Chester Ave., Cleveland 14. 


Connectors 

A new and revised edition of a 64-page catalog 
(Type K) provides illustrations, dimensional sketches, 
tables of specifications and other data on an extensive 
line of connectors, plugs, and allied components for a 
variety of electrical applications. Many exploded and 
cutaway views furnish an interesting feature. Applica- 
tion photographs and insert arrangement diagrams add 
to the value of the catalog. Cannon Electric Develop- 
ment Company, 3209 Humboldt St., Los Angeles 31. 


Cable Products 


A line of battery cables, aircraft cables, household 
lamp cords, as well as other wire and cable products 
' for a variety of applications are described in this 38- 
page catalog (No. 109). Related equipment, such as 
lugs, is also cataloged. Crescent Company, Inc., Paw- 
tucket, R. TI. 


Cellulose Acetate 


Revised edition of reference bulletin on cellulose ace- 
tate (No. 500-28) has been made available. General 


properties are outlined and specific properties, such as 
solubility, viscosity, miscibility, compatibility with dif- 
ferent types of synthetic resins, and moisture resistance 
Uses of cellulose acetate in 
Properties, formulations, 


are discussed in detail. 
various forms are treated. 
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and other data are tabulated. Included in the revised 
bulletin is a section on the use of cellulose acetate in 
thermoplastic laminates. Hercules Powder Company 
Wilmington, Del. 


Screw Products 

A considerable amount of technical data is incor- 
porated in this 123-page catalog (No. 15) of an exten- 
sive line of screws, bolts and other fastener items. The 
book is tab-indexed into sections for quick reference, 
and a sub-index is provided for each section. Manu- 
facturers Screw Products, 212 West Hubbard St., Chi- 
cago 12. 


Magnetic Circuit Breakers 

A loose-leaf catalog (No. 45) provides specifications, 
construction details and other information on panel- 
board, auxiliary, aircraft, special purpose and general 
purpose circuit breakers. A 12-page section is devoted 
to engineering data including curves, typical wiring 
diagrams and performance tables. A catalog-number 
index for further reference on specific units is provided. 
Heinemann Circuit Breaker Company, 99 Plum St., 
Trenton 2, N. J. 


Pump Data 

A 416-page engineering hand book provides a wealth 
of useful material on the principles of pump design, as 
well as detailed specifications of a variety of pumps for 
many industrial applications. Illustrations, tables and 


graphs are used extensively. Economy Pump, Inc., 
Hamilton, Ohio. 


Sapphire Bearings 

Sapphire bearings, made both from natural or syn- 
thetic materials, are used in many industrial applica- 
tions where their particular properties such as extreme 
hardness, electrical non-conductivity, and high melting 
point (2050C), find design justification. A four-page 
bulletin (No. 3) summarizes these characteristics, lists 
applications, and illustrates several standard types. 
Aurele M. Gatti, Inc., Liberty and Fairmount Aves., 
Trenton, N. J. 


Relays 

Technical data covering relays for high voltage re- 
mote controls, communication circuits, photoelectric 
applications and for a variety of other uses are provided 
in a four-page illustrated bulletin (Form 945). Standard 
Flectrical Products Company, 401 Linden Ave., Day- 
ton 3, Ohio. 


Waterproof Switches 

A series of waterproof switches, applicable to various 
uses in such equipment as electric pumps, instruments. 
and washing machines, and also for general industria! 


use, is described in a four-page bulletin (No. WT-108) 
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0 uy ' a The Universallineincludes 
i ] two types of vacuum gauges 
ay of special interest to users of 
bea electron microscopes — the 
Universal highly sensitive 
cold cathode ionization 
gauge and the rugged Uni- 
versal thermocouple gauge. 
Both gauges are standard 
equipment on R.C.A. elec- 
tron microscopes—and can 
be supplied for other high 
vacuum work. 

Universal offersa complete 
production service in special 
glass and tube work —in- 
cluding metal-to-glass seals 
of all types and sizes. Your 
problems will receive our 
immediate and courteous 
consideration. 
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IONIZATION GAUGE 

COLD CATHODE TYPE 
Measures high vacuums with galva- 
nometer down to 10-4mm Hg. in elec- 
tron microscopes and other high vacu- 
um apparatus. Utilizes discharge cur- 
rent between electrodes in magnetic 
field. Extremely sensitive and accurate. 


THERMOCOUPLE GAUGE 


Measures low pressure levels with millivolt- 
meter which indicates variation in thermocouple 
voltage due to change in vacuum. Ideal for 
systems requiring rapid verification of high 
vacuums. Heater and instrument terminals fit 
standard 8-prong tube socket. 


UNIVERSAL X-RAY PRODUCTS inc. 


1800-5 N. FRANCISCO AVENUE * CHICAGO 47, ILLINOIS 
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| Typical models are illustrated. Mines Equipment Com. 
| pany, 4215 Clayton Ave., St. Louis 10, Mo. 


Locknuts 

Four-page folder outlines design principles and lists 
applications of special locknuts based on a double-lock- 
ing principle. Sketches illustrate regular and special 
types. The Palnut Company, 61 Cordier St., Irving. 
ton, N. J. 


Automotive Electrical Equipment 

An extensive line of electrical products for automotive 
use, as well as for general industrial applications is 
listed in a handy pocket-size booklet. Items listed in- 
clude batteries, instruments, motors, relays, regulators 
etc. The Electric Auto-Lite Company, Toledo 1, Ohio 


Cellular Rubber Parts 

A variety of molded, die-cut, and fabricated parts 
made from sponge rubber, also from bonded fibres and 
other sub-density materials, is illustrated and described 
in a four-page pamphlet (No. 845-21). These parts 
are designed for vibration dampening, shock absorption 
and similar applications. Sponge Rubber Products 
Company, 104 Derby Place, Shelton, Conn. 


Refrigeration Equipment 

Component parts for refrigeration equipment are 
listed in a 40-page illustrated catalog (No. J-104-F). 
Six sections are devoted respectively to valves, dehydra- 
tors, strainers, manifold assembles, accessories, and 
fittings. Cross-section and exploded views are in- 
cluded, as well as technical data. Several new products 
are described. The Weatherhead Company 300 E 
131st St., Cleveland 18. 


Aluminum Trim _ 

Pocket-size 24-page booklet; (Catalog No. 2) pro- 
vides section diagrams and dimensions of a line of 
aluminum moldings suitable for edgings, trims, etc. 
R. D. Werner Company, Inc., 295 Fifth Ave., New 
York 16. ; 


Phenolic Casting Resins 

A 12-page technical bulletin provides detailed instruc- 
tions for the use of phenolic casting resins. Typical ap- 
plications are illustrated, including the use of this resin 
for dies, patterns and models. Durez Plastics and 
Chemicals, Inc., Walck Rd., North Tonawanda, N. Y 





Corrosive-Resisting Coating 

A chemical process for producing corrosive-resistant 
coatings on aluminum and aluminum alloys is described 
in a four-page folder. The process, designated as 
Alumox, is described as being particularly adaptable to 
non-copper-containing alloys. Enthone Company, New 
Haven 2, Conn. 





Stainless Steel Chart 

A two-color data chart (No. A-4) gives quick visual 
comparisons of the factors inherent in the selection of 
stainless steel for specific applications. Properties 
charted include tensile strength, machinability (cutting 
rates), creep strength, thermal conductivity, ete. The 
reverse side of the chart tabulates the corrosion resist: 
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You've heard of Du Pont Explosive Rivets. During the war, aircraft builders 


used them extensively in constructing Corsairs, Fortresses, Marauders, and many other 
famous planes. They permitted simplification of designs and helped eliminate riveting 


bottlenecks. 


Today, Explosive Rivets of a new, improved design* are ready for countless appli- 
cations in peacetime industries: automotive, refrigeration, housing, air conditioning, 
heating and ventilating, radio, boat building, railroad car manufacturing, household 


appliances, metal furniture and others. 


EXPLOSIVE RIVETS 
ARE EASY TO USE 





Cross-section photo above shows an unexpanded Explosive Rivet (A) 
inserted in hole. Rivet shank contains a small explosive charge. Ap- 
plication of an electrically heated Du Pont Riveting Iron to Rivet head 
fires the charge. The Rivet shank expands, filling the hole completely 
and forming a barrel-shaped head that locks the Rivet (B) securely in 
place. Result: a strong, tight joint. Setting Explosive Rivets is a simple 
two-step operation requiring from 2 to 4 seconds. Anyone can do it. 


No finishing operations are necessary because of the neat, smooth 
heads, 


Write for Complete Information Today. E. I. du Pont de Nemours 
& Co. (Inc.), Explosives Department E-3 Wilmington 98, Delaware. 


SIZES AND TYPES AVAILABLE 


Standard 
Diameters 


Grip Lengths 





Modified. 1/8" 1/8” (for thicknesses up to 
Brazier and 5/32” 1/8") 
Countersunk 3/16” 1/4” (for thicknesses from 
1/8” to 1/4") 
3/8” (for thicknesses from 





1/4” to 3/8”) 
a ne A 1/2” (for thicknesses from 
nee 3/8” to 1/2”) 


produced Also in 1/16” increments 





MATERIALS 
Explosive Rivets are made of various materials: 


Aluminum alloys: 17S-T. 52S. and 56S (for magnesium sheet 
work), Brass, Copper, Mild Steel, Monel Metal and others. 


tee 





i 
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*The improved Explo- 
sive Rivet has a straight 
cavity extending the en- 
tire length of the shank. 
This new design elimi- 
nates necessity for close 
tolerance drilling and 
provides wide grip 
ranges. It makes this 
Rivet particularly 
adaptable to mass pro- 
duction methods. 
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Lap joints fastened to ribs. 


RE6. u. 5. par. OFF 


DU PONT EXPLOSIVE RIVETS 
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Photo Courtesy of Stanley Tools 
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s 
1 use KESTER FLUXES 
for Permanence! 
i e Don’t risk service difficulties, mechanical failures, 
with solder flux that won’t hold tight! Chemically 
i correct flux—and different fluxes for different 
i types of operations—are imperative for permanent 
soldering. That’s why Kester fluxes are 
i scientifically compounded to form tight, clean 
i solder-bonds resistant to shock, vibration, bending, 


contraction and expansion. They insure the 
lasting quality of your product! 


& For over 45 years Kester Fluxes have been 
tried, tested and proved dependable. There is a wide 
range of Kester flux formulas to fit every 

possible solder operation. 


& Consult Kester engineers for practical, experienced 
help in solving any solder problem you may 

have. They’ll gladly suggest the right flux 

to protect your product—and at no obligation. 


+ BUY VICTORY BONDS 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


<<a Eastern Plant: Newark,N. J. 
om . . Canadian Plant: Brantford, Ont. 
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ance of typical stainless steels to a series of chemicals 
and chemical compounds. Peter A. Frasse and ( om- 
pany, Inc., 17 Grand St., New York 13. 





Instrument Panels 

Standardized instrument panels are cataloged in a 
eight-page bulletin (No. 119). Matching accessories 
for mounting are also described. Typical units are 
illustrated and dimension diagrams are provided. Fal- 
strom Company, Falstrom Court, Passaic, N. J. 





Motor Drive Units 

Four-page bulletin (No. 300) gives design details, 
dimensions and ratings of high speed motor drives. The 
same, manufacturer also makes available an illustrated 
catalog (MR-45) covering a full line of motor reduc- 
tion units designed for a variety of applications. Phila- 
delphia Gear Works, Inc., Erie Ave. and G St., Phila- 
delphia 34, Pa. 




















Synthetic Rubber Parts 
The design and production of mechanical molded 
parts from synthetic rubber is treated in a 32-page 
bulletin. A liberal use of illustrations, including many 
pictures of typical synthetic rubber parts, add to the 
value of descriptive text on specifications, raw materials, 
manufacturing processes, and quality controls. Aero- 
Seal Rubber Products, 113 N. Green St., Chicago 7. 


Fractional-Horsepower Motors 

A line of fractional-horsepower motors is described 
in an eight-page bulletin (No. 3a-14). Small and large 
2-pole and 4-pole motors, as well as universal type 
units, and blower and motor units, are included. F. A 
Smith Manufacturing Company, Inc., 301 Davis St. 
Rochester, N. Y. 


Ferrous and Non-Ferrous Alloys 

An engineering reference catalog (No. 194) lists 
compositions, applications and physical properties of 
various types of brass, bronze, and monel metal, and 
also lists a group of ferrous alloys. Several pages of 
formulas used in calculating weight of castings form a 
useful feature. Photographs are used throughout the 
catalog to show finished castings and parts. The Bald- 
win Locomotive Works, Cramp Brass and Iron Foun- 
dries Division, Philadelphia, Pa. 


Vibration Test Equipment 

Technical data bulletins are made available describing 
several types of vibration test equipment. Performance 
data are tabulated and specifications of typical equip- 
ment listed. L. A. B. Corp., Summit, N. J. 


Polyphase Motors 

Four-page bulletin (No. SDA-105) provides catalog 
data on polyphase motors (Type P) in ratings from 
Y% to 15 hp. Design details are illustrated, as well as 
complete units. Peerless Electric Company, 1401 West 
Market St., Warren, Ohio. 





Miniature Bulbs 


Miniature light bulbs for a multiplicity of applications 
in household devices, appliances, safety devices, instru- 
ment panels, etc., are described in a 24-page brochure 
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How do 


you guard against 


CORROSION? | 


sro ADIT 


(CELLULOSE ACETATE) 


FILMS & FOILS 


Electro-chemical corrosion—the cor- 
rosion that occurs when current-car- 
tying copper wire and insulation 
get together with humidity —is a 
prime cause of electrical equipment 
failure. 

Many insulation materials serve 
well under ideal conditions, but 
only a few stand up to current and 
moisture. Lumarith CA (cellulose 
acetate) is one. 

Lumarith films and foils are resist- 
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ant to electro-chemical corrosion. 
Their dielectric strength and arc re- 
sistance is high. 

Used as interlayer insulation, coil 
covers and forms, laminates and 
wire wraps, Lumarith CA gives full 
protection to even the most delicate 
electrical equipment. Celanese 
Plastics Corporation, a division of 
Celanese Corporation of America, 
180 Madison Avenue, New York 16, 
N. Y. 


Just Published! 


“Celanese Synthetics for the Electrical 
Industry.” It contains complete electri- 
cal and mechanical data on Lumarith 
plastics films, foils, sheets, rods, tubes 
and molding materials. Write for your 


copy. 
*Reg. U.S. Pat. Off 
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Hook Up Those “LOOSE ENDS” 


in Your New Products 
By Specifying 


Sherman 


Terminals and Lugs 






















One easy practical way to speed up 
development work on your new units 
is to turn over your Terminal and 
Lug problems to Sherman electrical 



















Soldering engineers. You'll find that Sherman 
Lugs experience and ‘know-how’ combined 
with the extensive Sherman produc- 

a= tion facilities can be extremely help- 





ful to you in getting the right Lugs 
or Terminals. 





Sherman can produce practically 
unlimited quantities of standard or 





‘Uni-Crimp" 
Solderless 









Terminals specially designed Lugs and Terminals. 
. Complete facilities are also available 
Cx. for hot tinning, electro-tinning, cad 
Soldering plating, etc. 
Terminals Write today. Let Sherman engineers 
f"% help you solve your post-war problems 
Le AD NOW. 





H. B. Sherman Mfg. Co. 


BATTLE CREEK, MICHIGAN 
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UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 
(ude smallest hermetically sealed unit now 
available) can be supplied to specifications. 


Vnill a Le Fa 


250 VARICK STREET 








| ALL PLANTS 


NEW YORK 13, &. Y. 
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(No. M-5108). 
indicate applications. General Electric Company, | amp 
Department, Nela Park, Cleveland. 


Line drawings are used effectively to 


Ceramic Insulation 

A high temperature ceramic inorganic insulation for 
copper, nickel and other wire is described in a six-page 
folding bulletin (Ceroc 200). The bulletin discussed 
design factors, provides tables and graphs, etc. Sprague 
Electric Company, North Adams, Mass. 


STANDARDS and SPECIFICATIONS 


Army-Navy Electronics Standards 

New and revised sheets for its Standards Components 
List, No. 5, Loose Leaf edition, have been issued by 
the Army-Navy Electronics Standards Agency, Red 
Bank, N. J. Identified as Supplement No. 1, the new 
sheets are applicable to sections 1, 3, 5, 7 and 10 of the 
list. 

The same agency has issued a new list of approved 
electronic standards known as AESA List No. 100, 
Issue No. 1. This list is to be included in the Standards 
Components List, No. 5, replacing previously listed 
standards. 


Plastics Materials Group Issues Data Book 

A 165-page compilation of technical data on plastics 
has been issued by the Plastics Materials Manufacturers’ 
Association. The book is based primarily on available 
test data provided by the members of the association. 
The major materials used in the manufacture of plas- 
tics products are classified in groups, such as the acry- 
lics, the melamines, cellulose acetates, phenolics, etc. 
In all, 20 groups are so classified, with brief explana- 
tory descriptions of the nature, applications and fabri- 
cating characteristics of each group, followed by tables 
and charts of more detailed data. 

The introduction to the book provides a discussion 
of the choice of molding materials, of molding opera- 
tion, and calendering and extrusion. The names of 
manufacturers in each group of plastics are listed for 
convenience. Two large double-page charts provide a 
useful summary of values of the different plastics ma- 
terials. The book is available from the association’s 
office at 14th and K Sts., Washington 5, D. C. There 
is a charge of $1.50 per copy. 


BOOK REVIEWS 


Developing Marketable Products and Their Pack- 
agings—By Ben Nash. McGraw-Hill Book Com- 
pany, Inc., New York, 404 pages. $5.00. 


The author has drawn on his extensive experience 
as a consultant to industry and a college lecturer on 
industrial design and marketing to present a carefully 
integrated analysis of the practical considerations in- 
volved in the design and development of a successful 
product. Although marketing factors and influences 
loom large in his analysis, the unique functions of the 
designer and engineer are fully understood and are dis- 
cussed with penetration. 

The complex elements of a development project are 
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for more tractt 


ae 


Your assemblies will defy the Te 
tion, impact, expansion and contractile 
joint attack—when bolts, nuts or screws @ 
position with EverLOCK Washers. 
Each of EverLOCK’s many wide chisel edges combine 
with powerful spring tension to effectively resist every 
conceivable loosening action. 
The effectivenesé éfEverLOCK’s extra traction on the 
faces of both nut and work is being proved daily in many 


industries, such as automotive, radio, electrical appli- ‘72 
Speed and ease of application permits substantial time 


and labor savings. A half turn or less gives a positive THE WASHER THAT HAS THE EDGE 
lock, avoiding all hazards of stretched bolts and dis- 


tortion of threaded parts. 


Wire, phone or mail your orders today. eS %& tt O 
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seen by Mr. Nash as a 10-phase operation. 1 hese 
phases follow in sequence from an evaluation 0 the 
sources and origins of a project through a study of mar- 
keting objectives, an evaluation of design and engineer- 
ing factors, execution of the project, and, finally, ulti- 
mate checking of the resulting product. Each of these 
phases is charted by the author in diagram form for 
easy reference to the detailed discussion in the text. It 
is interesting to note that of the 22 basic ‘“development- 
project elements” listed by Mr. Nash, at least 12 fall 
within the scope of the designer and engineer and con- 
cern themselves with performance, appearance, form, 

choice of materials, color, production costs, etc. 
The author makes good use of interesting case-studies 
... Wound in “Stick” Form... As Many of actual product design and includes analyses of con- 
| Cay t: wei melt. sumer-preference surveys. 


Paper-Insulated Coils up to 4'2 Diameter 





Bibliography on Industrial Radiology, 1942-1945— 
By Herbert R. Isenburger. St. John X-Ray Serv- 
ice, Inc., Long Island City 1, N. Y. 16 pages. 
$1.00. 


Some 400 references to technical papers on indus- 
trial radiology that had appeared in domestic and Euro- 
pean trade and technical publications, as well as in pro- 
fessional society transactions, have been listed in this 
bibliography. Intended as addenda to the second edi- 
tion of “Industrial Radiology,” by Ancel St. John and 
Herbert R. Isenburger, published in 1943 by John 
Wiley & Sons, this bibliography should be a useful 
addition to the technical library of those interested in 
the subject. The references are listed chronologically. 


Any size or type of paper-insulated coil up to 412” 
diam. can be produced at maximum output per 
operator on the Universal No. 105 Winding Machine 
— the “Duo-Matic’’. Production figures as high as 
280 coils per hour have been reported. 

As many as 28 coils can be successfully wound at 
the same time, and output is further increased by 
greater efficiency in handling completed coil sticks 
through the group-transfer of wires to a new arbor. 


FEATURES 

@ Paper injected automatically without retarding wind- 
ing — length increased on successive wire layers 

@ Double paper supply, ‘‘Fingerless’’ delivery shelf and, 
V-shaped guide plates eliminate wrinkling 

@ Two-section arbor and arbor support for convenience 
in transfer 

@ Wire spool unrollers and compensators maintain uni- 
form tension, reduce spoilage, speed ‘‘change-over”’ 

@ Space-winding and mid-tap attachments 

@ Electrically-controlled stop-motion acts when wire- 
spools run out 

@ Sensitive counting mechanism stops machine at com- 
pletion of coil : 


ACCENT ON ACCURACY... 
NEW SIGNALLING TIMER! 


No mere guess-work or mistakes with the new Signalling 
Timer Model Series S, on any job. To the second, it accu- 
rately controls any time cycle for which it is set, and when 
that interval of time has elapsed, visual and audible 
warning is given as the circuit is broken. Precise and in- 
estimably valuable in any capacity where split-second 
timing is essential. Write for particulars. 


US BTS GMAOTU | 


P.O. Box 1605, Providence 1, R. lI. 


110 EDISON PLACE ousri NEWARK, NEW JERSEY 
Cr Me me CM eT a) OL 7 ; 
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Cross-wound Coils (lattice-type) — 
_ Bulletin 84 
Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 
Gutter-wound Coils, for heavy duty — 
Bulletin 98 
Spool-wound Coils, non-insulated — 
Bulletin 02 c 
Paper-insulated Coils (14 at once maxi- 
mum) — Bulletin 104 





PERMANENT MAGNETS 


nae 


MAY DO IT BETTER! 


New Engineering Handbook on Permanent Magnets 


If you are considering any application of 
permanent magnets to your product or manu- 
facturing processes, you are welcome, without 
charge, to a copy of this new Manual. 


This is a 32-page, illustrated reference work 
on magnets, prepared by the engineering and 
research staff of the world’s largest producers. 
It contains data on the functions of 


‘++ THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


DECEMBER 1945 


permanent magnets; an outline of basic 
types, with associated air-gaps; material 
characteristics; and information on their 
engineering, designing and manufacture. It 
has many useful formulae, charts, graphs and 
diagrams, of constant reference value. 


Write today for your free copy of this Manual. 
Consultation with our engineers is invited. 


PRODUCTS COMPANY : « « 


Copr. 1945, The Indiana Steel Products Co. 
SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 





@ There are 2608 G-E capacitor ratings now 
being applied in all fields where capacitors 
are used. We believe you will find that the 
long life and dependability of these compo- 
nents will add extra reliability to your equip- 
ment— giving you, over a period of years, sub- 
stantial savings in replacement costs and 
servicing. In addition, many equipment man- 
ufacturers have found that use of G-E ca- 
pacitors often appreciably reduces the size, 
cost, and weight of their product. 

The high quality of these units has been 
made possible by new processing techniques, 
together with improvements in hermetic 
sealing, bushing construction, and G-E devel- 
opments in dielectric materials such as Pyra- 
nol, lectronol, lectrofilm, and extra-thin kraft 
paper. 

Here are some of the more important items 
in this ever-widening line that it will pay you 
to investigate. 


MEET G.E.’S EXPANDING LINE 


A representative group of the 2608 
LT ER basil) ete ee A ATR 





2608 OPPORTUNITIES to mak 


CAPACITORS FOR D-C APPLICATIONS 


Fixed paper-dielectric capacitors, hermetically 
sealed in metallic containers, built in accordance 
with the Proposed Joint Army-Navy Spec. JAN-C 
25. All units can be obtained in either Pyranol 
(Characteristic F) or mineral-oil (Characteristic E 
types. CP-50 to 55 in single-, dual-, or triple-section 
units; CP-60 to 65 in single- or dual-section units 
with conventional or glass terminal seals; CP-70, 
all listed ratings, with or without removable mount 
ing brackets. 

Ask for Bulletins GEA-4357 and GEA-4424 


CAPACITORS FOR NORMAL-FREQUENCY A-C CIRCUITS 


Motor capacitors in rectangular or cylindrical 
cases 
Ballast capacitors for use in high-power-factor 
ballasts for fluorescent lamps 
Capacitors for ignition transformers or other 
specialty transformer applications 
Ask for Bulletin GEA-2027 


CAPACITORS FOR HIGH-FREQUENCY APPLICATIONS 


Lectrofilm capacitors for radio-frequency blocking 


OF CAPACITORS 
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Kpng-range savings 


and by-pass applications, in Case-60, -65, and -70 
<yPee Ask for Bulletin GEA-4295 


Parallel-plate capacitors for resonant circuits of 
high-frequency induction heaters or other electronic 


oscillators Ask for Bulletin GEA-4365 


Paper-dielectric capacitors for grid and plate 
blocking and by-pass service in electronic oscil- 


lators Ask for Bulletin GEA-4388 


Capacitors for high-voltage networks, flash pho- 
tography, discharge welding, impulse generators, 
and other energy-storage applications. 


Data on request 


For complete descriptive and application 
information, ask for the bulletins indicated. 
Where a bulletin is not listed, if you will let 
us know of your problem or requirements, we 
shall be glad to supply the data you need. 
General Electric Co., Schenectady 5, N. Y. 


GENERAL ( ELECT 
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407-91-5700 


Here’s the kind of help we can 
give you on your new circuits 
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Secause of the 
MADISON-KIPP 


DIE CASTING PROCESS 


There are few short-cuts in die making, even with the 
most modern tool-room equipment. But there are short- 
cuts in product manufacturing if the Madison-Kipp die 
casting process can be utilized. 


The war ended the middle of August—that’s when we 
got the green light on two new and larger Featherweight 
grinder models. We had production samples in October 
—production in November and can serve almost any 
demand in December. 


In really high speed grinders you can now get the bene- 
fit of unrestricted post-war designing. Aluminum and 
Magnesium metals for lightness—Featherweight models 
—large spindles for stability—low air consumption— 
controlled speeds for long life and the smoothest ball 
bearings available. 


You now have your choice of three Featherweight Kipp 
Air Grinders and we believe they are the best air tools 
ever produced. They are speed tested with an accurate 
Electronic Tachometer. They lose an almost immeasur- 
able amount of speed when put to work because of the 
air exhaygt type governor and you buy them at extreme- 
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(TURBINE TYPE TOOL) 


MODEL JA—TAKES é 
WHEELS UP TO %’ & 


Wheel Guard removed for better 2 97>. 


illustration. 


<x . MODEL TT—TAKES 


MODEL PVT—A POWER TOOL 


(VANE TYPE TOOL) 


FOR THE HEAVIER JOBS 
TAKING WHEELS UP TO 21/” 


Wheel Guard removed for better 


illustration. 5 4 975 rs 
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(TURBINE TYPE TOOL) 


WHEELS UP TO 114” 


Wheel Guard removed for better 


illustration. 
$ 3 97.2 U.S.A. 
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MICRO-PROCESSED 


WHEN WE SAY FLAT, WE MEAN FLAT! 


Search by Sperry Corporation for “Perfect” Flat Spring Leads to 
new applications for Micro-Processed Beryllium Copper. 


You can now revise your reasonable 
expectations of flatness and peak per- 
formance in flat springs —the result 
of I-S experience applied to solving 
one of the Navy’s toughest problems 
on the Sperry Gyro Gun Sight range 
spring. 

To quote Sperry’s president, Thomas 
A. Morgan, in an article in Army 
Ordnance, “It seemed impossible to 
meet the requirements mechanically 
with any devices then known ... 
among other things they called for 
springs held to an accuracy one-twen- 
tieth the thickness of a human hair.” 
(See illustration.) 

In solving the problem, I-S was 
confronted with two opposing factors: 
to produce a spring to closer flatness 
and load test tolerances than ever be- 
fore attained; and to maintain spring 
properties higher than the normal 
peak for beryllium copper. Either fac- 
tor was difficult enough in itself, but 
the metallurgical characteristics need- 
ed for the one were opposite to those 
needed for the other. 

The first essential was, as Mr. Mor- 
gan continues, “To develop in produc- 
tion quantities a special high-strength 
laboratory controlled beryllium copper 
for precision computing springs.” This 
was the beginning of the most rigid 
raw material control ever instituted, 
extending all the way back to the ini- 
tial casting of the metal by the Bery]l- 


HEAT-TREAT BE. CU. FOR PERFORMANCE 


One of the im- 


pihonician portant (but 
not well under- 
stood) advan- 
| tages of beryl- 
lium copper is 
the opportu- 
nity offered to 
enhance the 
particular 
property need- 
ed by selection 
of heat - treat- 
ing time. 
- The accom- 
panying curve 
shows the advantages obtained by vary- 
ing the heat-treating time at one tem- 
perature. Heat-treatment No. 1 for 
peak hardness is used for maximum 
abrasion resistance, high endurance 
life and for peak structural strength. 
Minimum drift heat-treatment No. 2 
gives maximum stability to calibrated 
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HEAT TREATING TIME 


springs. Heat-treatment No. 3 is used ° 


to gain higher conductivity and full 
stress relief for close control of spring 
dimensions. These relationships can be 
further controlled by varying the tem- 
Perature of heat-treatment. 
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lium Corporation. Control of grain 
size, annealing temperature, cold work- 
ing stresses, and a special heat treat- 
ing technique by I-S insured the flat- 
ness. The stability was controlled by 
selection of the proper heat treating 
temperature and time to give a pro- 
portional limit above 90,000 psi, and 
maximum resistance to drift as shown 
by the Carson Electronic Micrometer. 
This instrument was also used to con- 
trol the following dimensions: 


Thickness .... .0068” + .00015” 
SVM. chow was 175” + .0005” 
Flatness ..... Max. + .00005” 


Although these range springs were pro- 
duced under laboratory conditions, pro- 
duction rates reached 100,000 per month 
on this, the most precise flat spring 
ever made. Where can you use some of 
this super-spring performance? 


“IMPOSSIBLE” FORMS NOW 
COMMONPLACE WITH BE CUMP 


Special heat treat forming with fix- 
tures, perfected by I-S, makes it pos- 
sible to produce <4 
mechanical and 
electrical parts in 
shapes otherwise 
impossible. It 
makes no difference 
whether the re- 
quirement is ex- 
treme flatness or intricacy of shape— 
micro-processing gives opportunities 
for design and performance heretofore 
unknown. 

In the “brake band” illustrated here 
for example, the diameter of the coiled 
section is held to a tolerance of + .002 
in. and the centerline distance between 
the two end loops is held to + .010 in. 
Since the most important considera- 
tion in this part is these two impor- 
tant tolerances, the heat-treatment 
used is that giving the best conform- 
ity to the hardening fixture with mini- 
mum sacrifice in physical properties. 

This form, like dozens of others pro- 
duced by I-S, is impractical to produce 
by other methods, but becomes practi- 
cal and economical with micro-proc- 
essing. 
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| FROM THE I-S LABORATORY | 


There are many requirements in a 
spring specification, but above all, the 
important consideration is how well it 
performs its particular function. A 
spring may have to hold a constant 
pressure without losing calibration, it 
may have to carry electric current, 
withstand repeated flexing, conform in 
dimension to another part, resist cor- 
rosion, hold up under severe shock or 
be exposed to elevated temperature 
without loss of pressure. In each ap- 
plication the quality most desired is 
different or the balance among various 
qualities needed is different. 

In order to deliver the ultimate in 
micro - processing performance, full 
knowledge of the operating conditions 
and performance desired must first be 
known. Then the one best combination 
of heat-treating time and temperature 
can be selected to give emphasis to the 
qualities needed to make the spring 
deliver peak performance. The curve 
in column one shows typical heat- 
treatments at one temperature. Use of 
other temperatures makes possible fur- 
ther control of final spring properties. 
Only the micro-processing technique 
offers the opportunity to tailor the 
spring properties of the material to 
the qualities needed in each spring 
application. 


I-S CLOSE TOLERANCES 
CUT CALIBRATION COSTS 


LOADOTEST LimiT 23% 
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Here is one micro-processed spring that is saving 
several times its cost by eliminating mechanical 
means for calibration. 

Statistical methods of quality control as ap- 
plied to this small relay spring demonstrate the 
inherent precision of the special I-S coiling 
equipment. These springs are supplied in pro- 
duction quantities to a specified tolerance of 3 
per cent on length under load, without selection 
or 100 per cent test. This representative sample 
from regular production shows a quality level 
of 97 per cent with 84 per cent within 24 the 
tolerance range, and the average test length only 
.002 in, from the desired value of .261 in. 

Since these springs must hold calibration dur- 
ing several million cycles of operation, the heat- 
treatment selected is one giving the best com 
bination of endurance and low drift. 
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ELECTRICAL CONTACT ENGINEERING (UR 


How Electrical Contacts 
Are Rated 


| On. of the fundamental problems facing the design engineer is: how large should an electri- 
cal contact be to carry a given amount of current? 


ol) © Ld 
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Unfortunately, there is no simple answer. Obviously, the diameter (A) is important. So is the 
thickness (B), also the contact material, the applied pressure. For low voltage d-c circuits with 
a pure resistance load, employing fine silver contacts, a straight line relation between the contact 
diameter (A) and the current (I) is found. This relation may be expressed: A=0.005 I + 0.106 


While this relation is conserva- usually have been explored by 


tive and fairly consistent, it 
cannot be depended upon for 
all electrical contact applica- 
tions because of the complex 
counterplay of the many fac- 
tors which influence contact 
performance. 


Circuits of all kinds have been 
studied in the Fansteel labora- 


the Fansteel staff. If the de- 
vice is a new one, then the 
contact requirements may 
need to be determined by ex- 
tensive tests for which Fansteel 
has ample facilities and 
technique. 


LET FANSTEEL SOLVE 
YOUR CONTACT PROB- 


tories to determine electrical contact perform- LEMS. The laboratory and engineering staff 
ance with respect to all factors. Reactions that will work closely with you to your ultimate 
may be unpredictable to the product engineer advantage and profit. 


Product engineers find valuable helps in our book- 
let ‘‘FANSTEEL ELECTRICAL CONTACTS—AN 
ENGINEER’S HANDBOOR’’. It is the most authen- 
tic book on today’s electrical contact engineering 

.. mailed gratis. Write for your copy today. 


> A N ST ‘ * i METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


Tn FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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Which way is the wind blowing 


for your product? 


(Can you name the parts that make up 
this windmill? See chart below.) 




































The answer lies in the windmill, itself. It was 
specially built to drive home an important 
point for you. It shows you at once the ultra- 
modern forms that industry demands today. 


It’s no wonder that many a man in industry 
is up in the air over products that belong with 
the old-style windmill days—but not with a 
windmill like ours. It’s made of nine different 
plastics products manufactured at Continental 
Can Company’s Cambridge, Ohio, plant. Its 
central part is a billing machine housing; its 
sails, 4 terminal blocks; its top, a coil housing. 


Plastics are perfect for developing some prod- 
ucts, not so perfect for others. Continental’s de- 
signers and engineers will be glad to tell you 
honestly whether plastics answer your problem. 
If not, they'll help to prescribe a better medium. 


Our mill shows just a few of the plastic prod- 
ucts made by Continental. Long designing ex- 
perience and dependable engineering “know- 
how” like ours are well supported with increased 
resources and facilities. With such an all-round 
organization, we can end your worries over 
bringing old-fashioned products up to date. 


Tune in: “REPORT TO THE NATION” every week over coast-to-coast CBS network 


1 


Ree ke we CAN COMPANY, INC. | 













(A) Brush cap for motor—compression; (B) Terminal block— 

compression; (C) Aircraft toilet paper holder—injection; (D) 

Bushing—compression; (E) Billing machine housing—compres- 

sion; (F) Coil form—compression; (G) Gunner's handles— 
compression; (H) Coil housing—compression; 

(|) Funnel—compression. 


HEADQUARTERS: Cambridge, Ohio 
Sales Representatives tn all 
a PLASTICS Principal Cities” 
EMAERECE §86COMPRESSION~ INJECTION » EXTRUSION 
SHEET FORMING - LAMINATICN 










Other Continental Products: Metal Containers + Fibre 
Drums « Paper Containers « Paper Cups « Plastic Products 
Crown Caps and Cork Products « Machinery and Equipment 





ail 








280 





ELECTRICAL MANUFACTURING 


In this push - type Solenoid, we use a 
leather saddle, instead of the clips or pins 
commonly employed, to stop the return 


motion of the plunger. 

The leather saddle distributes the im- 
pact of the returning plunger, absorbs 
shock, cuts down noise, and adds literally 
millions of contacts to Solenoid life. 

A simple engineering idea—but it gives 
improved performance and longer wear 
wherever this type of Solenoid is used to 
operate hydraulic valves, brakes, clutches, 
switches, safety devices, etc. 

Engineered Solenoids are now more 
widely used than ever—on tools and 


fixtures as well as the common uses above. 


Namco Solenoids—with “‘Stellite’’-weld- 


ed plunger contacts, are compact, rugged 
and dependable. 

Solenoids save many times their cost, 
by removing the need for complicated 
linkage, levers and other expensive moving 
parts that are subject to wear and get out of 
order. The net result of Solenoid application 
is generally better operation at lower cost. 

Namco Solenoids are engineered to suit 
your job. Tell us what you want to accom- 
plish—we’ll recommend the Solenoid that 
will do it best. When there must be termi- 
nals on or near Solenoids, we'll also recom- 
mend the best suited standard termina! 
blocks, if you'll tell us style of housing 
or mounting. 


For more details, write for Cata- 


log EM-46. 


Acme -Gridley 4. 
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Your new product will 


Specifications of Type E-8 Motor 
DIMENSIONS 


perform better and 


have additional sales appeal . . . witha 


dependable 


A modern, scientifically engineered motor, 
such as any one of many different sizes and 
styles made by Oster, is of prime importance in 
making your product perform satisfactorily. 

The model E-8 Oster Motor illustrated above 
gives you the advantages of light weight, com- 
pactness, and dependable, trouble-free perform- 
ance. Here are the details: 

HOUSING — Die cast, open or totally enclosed. 

FINISH — Black, baked enamel. 

BEARINGS — Single or shielded ball bearings, or 

sleeve bearings. 


motor 


BRUSHES — Furnished with metal graphite or 
electro graphite brushes of ample size to assure 
unusually long brush life. Phosphor bronze or 
beryllium copper brush springs. 

WINDINGS — Available for operation on 12, 24 
or 115 volts, in shunt, series, and split series types. 

MOUNTINGS — Available for either base or flange 
mounting. 

MODIFICATIONS — Motors can be furnished with 
special shaft extensions, finishes, leads, etc. 
Motors can also be furnished for operation in 
high ambient temperatures and high altitudes. 

All ratings and data are approximate. 
Let us help you fit this and other famous 
Oster Motors to your requirements, 


John Oster Manufacturing Co. 
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sulation; (C) copper sheath- 
ing; (D) outside jacket. 






SOME OF THE CIRCUITS used in television trans- 
mission carry electrical current which changes its 
direction at the rate of 100 million cycles per second. 
This extremely high frequency is one of the chief 
reasons why polythene, a versatile Du Pont plastic, 
is chosen for insulating coaxial cables used in tele- 
vision transmission. 












Polythene is non-polar, Unlike most other insu- 
lating materials, its molecules are not influenced 
by the cycles of oscillation of a current—no matter 
how rapid. 








For this application, polythene’s non-polarity is 
perhaps the most striking advantage. It is far from 
being the only advantage. Consider, for instance, 
these others: 



















Du Mont Portable Television Equipment in Studio Use. 






1. Polythene’s dielectric constant (2.2—2.3) and its 
power factor (less than 0.0005) remain almost constant over 
a wide range of temperatures, from—50°F to 220°F. 





. used by the Army Signal Corps for many wartime 
uses. This flexible plastic offers perhaps better in- 
sulation for less weight than any other material. 

Now that polythene is available for civilian uses, 

4. Its moisture absorption is less than 0.005 per cent. be sure that you have all the facts about this versa- 

5 Polythene is flexible over a wide range of tempera- tile plastic. For properties chart and complete in- 
— formation, write E. I. du Pont de Nemours & Co. 

(Inc.), Plastics Department, Arlington, N. J. 






2. Polythene’s specific gravity is 0.92. 





3. Polythene has outstanding chemical inertness. 









This uniaue combination of properties suggests 
peacetime polythene applications for power and 


piensa me ee ones ete in video aalen tenes eeemmeeemes 
and ultra-high frequency coaxial types... just as oe THROUGH CHEMISTRY 
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Precision engineering—plus careful control 
of all manufacturing operations .. . from raw 
materials to finished product—mean com- 
plete reproducibility in any given Intelin 


Cable type... and overall superior cables. 


Take Intelin RG-8/U for instance . . . general 
purpose “work-horse” of high-frequency 
cables. Its characteristics are shown in curves 
obtained—not from nominal design values— 
but from thousands of actual measurements 
on cable samples, with special equip- 
ment developed and used exclusively 
by Federal’s Intelin Product Line. 








FERS: 
PROOF d. 


How Federal H-F Cable 
Quality is Controlle 









Intelin’s Attenuation Meter is an example 
of such equipment. It’s a precision instru- 
ment...accurate to .1 db...developed by 
Intelin to provide a constant check on 
production quality and “measured” data 


for the equipment designer. 


For additional information regarding Intelin 
RG-8/U ... write today for Report E-53 
—and for cable you can count on... 


always specify INTELIN. 
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CONSULT WITH COLGATE ON 


Mt 


If you are interested in substituting light metals for present 
‘materials—have a tricky or complicated job, where Aluminum, 
‘Magnesium ¢ or Stainless Steel might he sped... ats our: — 


sa 


Colgate Aircraft Corporation, as a result 
of its wartime experience in building sub- 
assembly parts for planes, has brought 
something new to the light metal field. 


Of course we will take parts fabrication 
and assembly jobs where the blueprints 
are all ready for production. 


But one of our biggest assets is the 
ability to lick the hard problems, to relieve 
the manufacturer of the need for planning 
and engineering his products in light metal 
production. 


IMPORTANT DISCOVERY 


Colgate, long ago, discovered that the 
most important aid to a manufacturer often 
was before the job went into production. 


We found out that the most helpful aid 
was the furnishing of a complete engi- 
neered service that took the problem at its 
inception and worked it out almost from 
the “idea basis” to completion. 


AMITYVILLE, LONG 


LIGHT METAL 
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This realistic co-operation in the plan- 
ning, followed by quality control, constant 
supervision, and experienced personnel 
operating the latest in modern facilities, is 
one of the reasons why Colgate is earning 
a good reputation for assisting manufac- 
turers in fabricating aluminum, magnesium 


or stainless steel parts and assemblies. 


Deliveries on time is another factor in 
Colgate operations which is a part of the 
dependability of its engineered service 
available to the industry. 


WHY NOT FIND OUT? 


Before dismissing the possibility of the 
use of light metals as a substitution for 
present products, why not write to us about 
your problems? 


Our engineered service is available to 
you for consultation without charge and a 
conference may result in furnishing you 
with important aids to your business. 


NEW YORK 


DIVISION 
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SO RUGGED THEY COULD WITHSTAND THE SHOCK 
OF BEING FIRED FROM A GUN : 


WITH A FORCE OF 


20,000g 


in the 


“RADIO PROXIMITY FUSE’ 


War’s Number 2 Scientific Developinent 


LS1 Mac Ceramic Insulators were exten- 
sively used in condensers for the ‘Radio 
Proximity Fuse’ described by high Navy offi- 
cials as second only to the atomic bomb among 
the greatest scientific developments of the war. 
Development of the fuse required produc- 
tion of electronic parts so rugged they could 
withstand the shock of being fired from a gun 
with a force 20,000 times that of gravity. 
The components had to be so small that a 





time the Army-Navy* E*' Award for 


: ALCO has been awarded forthe fifth 


complete unit could be installed in the nose 
of a projectile. 

The fuse, developed at a cost of $800,- 
000,000 is an extremely rugged, five tube 
radio sending and receiving station which fits 
into the nose of a projectile. Reflected im- 
pulses explode the projectile when it passes 
within 70 feet of enemy planes. 

The‘ Radio Proximity Fuse’ was the effec- 
tive answer to Japanese suicide plane attacks, 


as well as buzz bomb attacks on London. 
American Lava Corporation is justly proud 
of the fact that it was able to provide the 
Ceramic Insulators capable of withstanding 
the tremendous shock of being fired from a 
gun in the ‘Radio Proximity Fuse.’ 
Whatever you are planning in the electrical 
or electronic field, we believe our specialized 
knowledge, research and production facilities 
will prove helpful. Let’s work together. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF 


CERAMIC LEADERSHIP 
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HAT indent you see on a 

HYDENT Connector is the in- 
spector’s proof that the connection 
is sound electrically and mechani- 
cally. These connectors are of one- 
piece construction, and the depth of 
indent is accurately controlled by 
the automatic HYPRESS. In addi- 
tion, the simplicity of attaching 
HYDENT Connectors cuts both 
time and cost as much as 50%. 
Operators can attach as many as 
500 or more an hour. Connectors 
and indenting tools of the proper 
type and size are available to suit 
your production needs. Let us send 
you the details. Write Burndy Engi- 
neering Co., Inc., 107-G Bruckner 
Boulevard, New York 54, N. Y. 


DECEMBER 1945 


Bet 4 
ee 
. 
ZZ: =» 


Headquarters for 
CONNECTORS 





They Knew What They Wanted... 
but it took PRESTEEL to find how to make it 


Here is a casing for a B-29 Stratoheater,an 
outstanding wartime heating development. 
The designers furnished a rough drawing 
and from this meager data, Presteel engi- 
neers developed a case made from precision 
stampings that met all specifications. 

This casing had to fit connections with 
the gasoline heating unit and leads already 
installed in the fusilage — had to fit per- 


only 1-lb. 11-oz. the housing contained 
a unit strong enough with its fan to heat 
the whole cabin at sub-zero stratosphere 
temperatures—equivalent to heating a six- 
room house. 

When you specify Presteel stampings 
they are fully guaranteed by the leading 
company using controlled press operations. 
Why not let Presteel handle your stamping 


fectly to avoid all vibration. Weighing (5; problems? 
Ze 


Worcester 


ESSED STEEL CO. 


612 Barber Avenue, Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Torsnto 
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OOKING at this dielectric heater, you might never suspect 
that it included such a wide array* of electrical and 
mechanical parts, materials, metals and equipment. 

1400 different types of machines, appliances and apparatus 
are similarly electrically energized. Among these are the 
common adding machine, refrigerator, machine tool; as well 
as the X-ray machine, electrocardiograph and radar, etc. 


They are all electrical and their designers are ELECTRICAL 


MANUFACTURING readers. 
Penetrating into all plants in which such electrically oper- 


ated products are today being built, ELECTRICAL 


*Principal materials, parts and equip- 
ment specified for this Type K-5 Ther- 
matron “HEAT MASTER?” include: 


AIR FILTERS 
BLOWERS 

BUS-BARS 

CAPACITORS 

CIRCUIT BREAKERS 
COILS 

CONDENSERS 
CONNECTORS 
CONTACTORS 

COPPER TUBING 
CRYSTALLINE FINISH LACQUER 
DIALS 

FASTENINGS 

FUSES 

INSULATION MATERIALS 
INSULATORS 

LAMPS 

METERS 

MOTORS (1/3 H.P.) 
NAME PLATES 
PLASTICS 

PORCELAIN 

PUSH BUTTONS 

RELAYS 

RESISTORS 

RHEOSTATS 

RUBBER MOUNTINGS 
SOCKETS & RECEPTACLES 
SOLENOIDS 

STEATITE 

STEEL SHEETS 

STRIP STEEL 

SWITCHES 
THERMOSTATS 

TIMERS 

TRANSFORMERS 
VACUUM TUBES (8) 
WIRE & CABLE 


MANUFACTURING brings to the men responsible for 
product development, the technical facts they need to aid 
them in their problems of engineering and design. 

Many a product improvement, many a design specification, 
can be traced directly to the ideas these men absorb from 
their close scanning of the editorial and advertising pages. 


THE GAGE PUBLISHING COMPANY, 1250 Sixth Avenue, New York 20, N. Y 
Publishers to Industry Since 1892 


Courtesy of Thermatron Division 
Radio Receptor Company, Inc. 
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Machine screws and Thread Form- 
ing screws are completely described 
in these two new file size folders, with 
list prices and valuable engineering 
information. Write for your copies. 
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ARE ENGINEERED FOR FAST, TROUBLE-FREE 


ASSEMBLY OF YOUR PRODUCTS...CAREFULLY 
MADE FOR APPEARANCE Gud EXACT FIT 





Lamson & Sessions makes a large tonnage of 
machine screws and stove bolts every day, and 
all must stand critical inspection — starting 
with wire analysis, and all must measure up 
to a single high standard of quality. It is a rare 
thing indeed to find an imperfect Lamson 
machine screw or stove bolt in a customer’s 
shipment. We know very well that small as 
they are, positive-driving, close-fitting machine 
screws are important to your product—im- 
portant to its appearance, its serviceability, 


and important in assembly time saved. 


In addition to conventional slotted head types, 
Lamson makes Phillips and Clutch head ma- 
chine screws in all usual head styles including 
round, flat, truss (oven), pan, (binding), oval 
and fillister. Standard lock washers, either 
helical spring or tooth-types, as well as ordi- 
nary flat washers can be permanently applied 
before rolling the screw threads, providing 
the Lamson Lockwasher screw which elimi- 
nates separate washer inventories and saves 


time spent in applying washers by hand. 


Ask for the new Lamson folder just off the 


press containing list prices, stock sizes and 





all essential specifications in convenient, easy- 


reference form. 


THE LAMSON & SESSIONS COMPANY, General Offices: Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


é ee 





“BOLTS, NUTS & SCREWS” —1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 


“THE LAMSON BLUE BOOK’’—is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 

“SIMPLIFIED STOCK LIST”—Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


r-—— HERE’S A COUPON FOR YOUR CONVENIENCE———- 


THE LAMSON & SESSIONS COMPANY «+ 1971 West 85th Street + Cleveland 2, Ohio 
Please send us [) Lamson Blue Book [ Bolts, Nuts and Screws ($1.00) 


(0 Simplified Stock Sizes 


Send information on [ Machine Screws 01 Lamson Lock Nuts 








Company 


Street Address 





City, Zone and State _ 








0 Lock-washer Screws [J Thrd. Forming Screws 


Name Title or Kind of Work 
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THE CORRECT ANSWER 
TO YOUR RECTIFIER PROBLEM IS HERE 


GE Calla Cite ante 


=a 


Selecting the rectifier best suited for a particular d-c application 
is not a decision that can be made.on a “‘guess’”’ basis. Construc- 
tion, basic materials, operating characteristics, weight, size, cost 
and life expectancy are all factors that should be considered. 

G.E. and only G.E. builds the three types of low-voltage Selenium 
rectifiers most generally used—copper-oxide, selenium and 
Tungar. All three are tops in quality and leaders in their field. To 
say that one type is better than another is as fatuous as saying a 
bomber is better than a fighter plane. Each performs best when 
doing the job for which it was specifically designed. 

When blueprints call for rectifiers choose the correct size and 
type from the G-E line. If you’re not sure of what is best for your 
need let G-E engineers help you. Years of experience qualify them 
to recommend the rectifier which will give you the most eco- 
nomical, most efficient and most reliable performance. Whether i 
they recommend copper-oxide, selenium or Tungar you can be a oe Si cuckoeen™ coy Oe om EST. 
sure their selection is impartial because G.E. offers all three. NBC. “The World Today” news every weekday 

, é ; b 6:45 p.m, EST, CBS. “The G-E House Party” 

For more information write to Section A1255-12, Appliance Monday through Friday 4:00 p.m. EST, CBS. 

and Merchandise Dept., General Electric Co., Bridgeport, Conn. BUY VICTORY BONDS AND KEEP THEM 


GENERAL @ ELECTRIC 
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VERSATILITY is the keynote 
of ELECTRICAL PORCELAINS 


HE various ingredients of Special Electrical Porcelains are 

fused to form a homogeneous uniform chemical compound. 
The properties of these compounds can be controlled accu- 
rately by the proportions. of ingredients used. Electrical Porce- 
lains literally are custom-made insulations. 

If your problem involves any of the following conditions, 
there is a formula for an Electrical Porcelain to help you toward 
a solution...quickly, dependably, at low cost. 


High Temperatures. Electrical Porcelain maintains in- 
sulation resistance greater than 10,000 ohms at 1000°F. 

Arcing. Porcelain is practically indestructible by an 
electric arc. 

Climatic Changes.’ Electrical Porcelains are chemically 
inert. 

Corrosion. Electrical Porcelains will not rust, corrode, 
char, or burn. 

Acids. Electrical Porcelains resist all acids except hy- 
drofluoric. 

Moisture. Clean, smooth, non-porous surface ideal in 
contact with soldering or brazing operations. 

Maintained Dimensions. Electrical Porcelains are un- 
affected by heat, moisture, pressure or corrosive vapors. 


Only a few applications are illustrated. Hundreds are known. 


SURG Mt) MUS UC eS 


Ngan MecM Ee Mea nae Nae 
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THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
a) 


. BOX 272, MACOMB, iit. 


KNOX PORCELAIN CORP. 


KNOXVILLE I, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9,N. J 


THE UNIVERSAL CLAY PRODUCTS CO 


1501 €. FIRST STREET, SANDUSKY, OHIO 
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... THE SWING IS TO VARNISHED 


FIBERGLAS* CLOTH FOR ELECTRICAL 
INSULATION 


It’s because of the unique combina- 
tion of characteristics, found only in 
Fiberglas, so many electrical engineers 
have standardized on Fiberglas-base 
Electrical Insulation Materials. 


THICKNESSES OF FIBERGLAS CLOTH 


Fiberglas Cloths for varnishing are 
produced in thicknesses from .0015” 
to .015” permitting a wide variety 
of base cloths for various varnished 
thicknesses. Thickness of base cloth 
and finished thickness of varnished 
cloth should be determined by space- 
factor, dielectric strength and mechan- 
ical requirements of the particular 
application. 


VARNISHED CLOTH AND TAPE 


When properly impregnated, Fiberglas- 
base Insulation material has exception- 
al dielectric strength and insulation 
resistance. In addition it has unusually 
good moisture and temperature resist- 
ance and high tensile strength. The 
strength-to-thinness ratio of varnished 
Fiberglas Cloth is unmatched. 
Varnished Fiberglas Cloth, in thick- 
nesses from .003” to 030”, is used 
wherever a_high-dielectric material 
with good mechanical characteristics 


is required for equipment operating in 
high temperature, under adverse oper- 
ating conditions, or where a greater 
factor of safety is desired. Typical 
applications are: phase insulation in 
a-c motors; high-dielectric and high- 
temperature coil insulation; ground in- 
sulation on the slot sections of pre- 
formed coils; layer insulation in air- 
cooled transformers, etc. 


PERMITS USE OF THINNER INSULATION 


Because of its higher dielectric 
strength and because it retains its me- 
chanical and electrical characteristics 
under prolonged exposure to adverse 
conditions, thinner varnished Fiberglas 
Cloth or Tape than that required by 
the use of other materials will give 
equal or greater insulation. 

Varying degrees of flexibility in var- 
nished Fiberglas Cloth, of the same 
finished thickness and type of varnish, 
are possible by varying the thickness 
of the Fiberglas Cloth used as the base 

yellow or black varnish treatment. 


COMPLETE INFORMATION 


If you do not have complete informa- 
tion on all types of Fiberglas-base Elec- 
trical Insulation Materials, write: for 
Catalog EL 44-7 today. Owens-Corning 
Fiberglas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio. 

In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 
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INSULATION MATERIAILS 


Untreated, continuous filament, Fiber- 
glas Cloth is made in thicknesses 
from .0015” to .015’ — staple fiber 
cloth from .012” to .023”. 


Varnished Fiberglas Cloth is avail- 
able in 36” widths or cut to any de- 
sired tape width. 


Treated and untreated Fiberglas 
Tapes in various widths and thick- 
nesses are used in winding all type« 
of coils. 


Write for Catalog E 44-7 


Each distributor of Fiberglas-base Insulo- 
tion Materials has his own source of 
supply, since Owens-Corning Fiberglo: 
Corp. does nof process these materials 
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oe by REVERE 


Available in coils or straight lengths, 
depending on size and composition. For 
full details, prices and deliveries, consult 
your Revere Distributor or us. The Revere 


Revere NOW offers rod in a wide variet 
of alloys and the following shapes: round, 
hexagonal, octagonal, square, special. 
The physical characteristics of this rod 
— with the alloy of which it is made, 

the nature of our processing of it. 
Thus we can furnish you with rod suitable 
for practically any fabrication process 
and end use. 


We offer Revere rod in the following: 


Manganese Bronze 
Herculoy 

(Silicon Bronze) 
Aluminum Bronze 
Aluminum-Silicon Bronze 
Nickel Silver 
Magnesium Alloys 
Aluminum Alloys 
Special Alloys 


Copper 

Free-Cutting Copper 
Free-Cutting Brass 
Brass (not free-cutting) 
Red-Brass 

Naval Brass 

Muntz Metal 
Commercial Bronze 
Roman Bronze 
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Technical Advisory Service will gladly 
work with you in selecting the rod best 
fitted for your needs. For Fis assistance, 
which is given without obligation, just 
write the nearest Revere Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; 


New Bedford, Mass.; Rome, N. Y.—Sales Offices in 


principal cities, Distributors everywhere 


Listen to Exploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 p. m., E.S.T. 





In use, Chromel heating elements very soon take on a coating of oxide or 
rust. This rust acts as a protective coating against progressive oxidation, because 

it is virtually air tight, and clings very tenaciously to the Chromel alloy. This 
is one of the good reasons why CHROMEL elements are so remarkably durable. 


Chromel is protected by its own rust. For full data, ask for Catalog M. 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C. M. Ft.) (Sq. M. Ft.) 


Chromel-A ... . . . 650 Ohms 510 Ohms | 
Chromel-C . . . . . . 675 Ohms 530 Ohms | HOSKINS 
Chromel-D . . . . . . 600 Ohms 471 Ohms CHROMEL 


Pat sens li eet il ie see 2s 


Cope 294 Ohms 231 Ohms WIRE 


*Used as the heating element in millions of appliances. 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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“HOW TO USE” booklet — FREE 
on request—will get you acquainted 
with P-K Sélf-tapping Serews and 
other Fastening Devices—if you are 
not yet ready to see a P-K Assembly 


Engineer. Ask for Booklet No. 480. 








PARKER-KALON 


mo: 
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--the P-K 





EVERY METAL 





Assembly 


With profits diminishing in the 
squeeze between fixed selling prices 
and higher labor costs, every produc- 
tion department is on the spot to pro- 
duce savings in the only way left — by 
short cuts in operations to eliminate 
every unnecessary work-hour. 

If your job is assembly, the P-K As- 
sembly Engineer can help you find 
plenty of missing profits that now are 
wasted in needlessly high costs. 





He may make a brief study in your 
assembly department and show you 
where operations like tapping, nut- 
running, riveting, or inserts in plastic 
can be eliminated. Or, when desired, 
he will put your assembly through a 





AND 





Engineer 


complete fastening survey in the P-K 
Laboratory. 

For example, a P-K Assembly En- 

gineer showed one manufacturer of 

gasoline hose nozzles how to make 
an assembly time saving of 80% by 
using P-K Screws instead of rivets! 

Savings in work-hours of 30% to 

50% are common. 

The P-K Assembly Engineer will 
call at your request, without obliga- 
tion. You'll find his advice unbiased, 
because P-K makes all types of Self- 
tapping Screws. If you prefer, mail in 
assembly details for recommendation. 
Parker-Kalon Corp., 208 Varick St., 
New York 14, N. Y. 





SELF-TAPPING SCREWS 
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PRINTING 
DIE CUTTING 
CEMENTING 


Wide experience by all known 
processes in the application of 
printing, engraving, silk screen- 
ing, die cutting and cementing 
of all thermoplastics. 


FORMING 


Specialists in deep drawing radio 
dial windows, embossing, swag- 
ing and bending in Acetate, 
Vinylite:and Acrylics. 


MACHINING 


Precision threading, screw ma- 
chine, milling, drilling, turning 
of Polystyrene, Acrylics, Pheno- 
lics, Nylon, Tenite; sheets, tubes 
and rods; through spindle capac- 
ity up to 2%" rod. 


ASSEMBLY 


Our engineers can assist you in 
problems of design and assembly 
of your plastic units. 


. q 93 Mercer Street 
a ) aC. ~ New York 12, N. Y. 
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Each numeral 1%4" high—that’s the feature 
of this beautiful new six-color POST 1946 
Calendar—overall size 12”x 20". Each date of 
the week is designed to be legible from any 
spot in the drafting room. The entire current 
month with ultimate and proximate months 
appear on each weekly page. The calendar 
is in full, brilliant color and includes a sec- 
tion devoted to significant drafting room 
data, covering charts on wire and sheet 
metal gages, screw threads, bolt heads, pipe 
and pipe fittings, gears, metric equivalent, 
and complete twelve-month calendar. 
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Sunday 


1920 


...with GIANT SIZE dates 











“Z 










Monday Tuesday’ Wednesday 


2122 


Thursday Friday Saturday 


OROER FORM 





PROSE XH ERSOSBECELSEBPOBOOOE 
The Frederick Post Company 
3650 AVONDALE AVE e CHICAGO 148, ILLINOTS 
DETROIT * HOUSTON « CHICAGO © LOS ANGELES * MILWAUKEE 
Request for FREE 1946 Calendar. 
NAME 
COMPANY 





ADDRESS__ EE 


CITY & STATE. _ ETT 
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Smoother, Closet Control of Generator Voltage 


a ——— 


with OlAl NAITE Field Rheostats 


You get exact control plus permanently smooth oper 
ation .-- in @ compact ynit. The rheostats are tapered oF 
uniformly wire-wound for separately OF self excited gener 
ators. Continuous variation of resistance i llest 
sizes saves control-panel space. This savin 
weight is particularly valuable in portable equipment. 


With a series of ten sizes from 25 to 1000 watts available in 
single of tand ‘ts, there is an Ohmite Field Rheostat 
SEND FOR HELPFUL suitable for every small or medium size generator. Rheostats 


CATALOG NO. 40 designed for special applications. Consult Ohmite engineers 
W rite on company 
letterhead for this 
complete Catalog 
comPragineering OU MITE MANUFACTURING COMPANY 

-Manual. Gives 
valuable data on 4806 FLOURNOY STREET, CHICAGO 44, U.S- A 
rheostats, resis- 

tors, tap switches. Foremost Manufacturers of Power Rheostats, Resistors, T4P Switches 


on your control problem. 
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The Brush Surface Analyzer is shown ex- 

amining the superfinish on a “‘K’’ Monel 
un recoil cylinder. Surface must be per- 
ect within 0.000005”. 

Strip chart shows how surface condi- 
tions are revealed by the Analyzer. (Each 
major square represents one-millionth of 
an inch.) 
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A minute scratch is a canyon... 
A slight ridge is a mountain... 
.--to the Brush Surface Analyzer 


If your fingers were as sensitive as the 
stylus of this unit, everything you touched 
would grate your skin... even the smooth- 
est glass. 

For this super-sensitive testing instru- 
ment can put the “finger” on surface im- 
perfections of only one-millionth of an 
inch. It speedily explores the exteriors of 
finished metals, glass, plastics, paper and 
painted objects. 

The analyzer works on the same piezo- 
electric principle employed in phono- 
graphs and loudspeakers. In operation, a 
diamond-tipped stylus oscillates over a 
1/16” length of the specimen under test. 
As it climbs ridges and falls into valleys, 
the “ups” and “downs” are translated into 
electric impulses. Then, a second piezo- 
electric unit converts the electric impulses 
back into mechanical motions which drive 
an inking pen over a moving paper graph. 
Thus, original surface flaws are magnified 
as much as 100,000 times! 
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Although a precision instrument, the 
Brush Analyzer has to be ruggedly built 
if it is to stand up under a variety of con- 
ditions and plant atmospheres. 

That’s why the Brush Development Co. 
of Cleveland, Ohio, relies so heavily upon 
Nickel to ensure trouble-free performance. 

For example, in resistors, castings, 
springs and screws throughout the Ana- 
lyzer, Nickel is used because of its lasting 
strength, high fatigue limit and all-’round 
resistance to corrosion. The heating ele- 
ment of the thermostatically-controlled 
pen unit is an 80-20 Nickel-Chromium 
alloy. The corrosive ink is kept in a 
Nickel-alloy reservoir. The pen point it- 
self is also Nickel. 


Nickel and Nickel Alloys answer the frequent 
need for a “hard-to-find” combination of 
properties in one metal. Investigate INCO 
Nickel Alloys whenever you need metals that 
fight stress... wear... fatigue... corrosion... 
rust... heat. Send for your copy of “Tremen- 
dous Trifles.” THE INTERNATIONAL NICKEL 
COMPANY, INC.,67 Wall St., New York 5,N.Y. 


NICKEL Aled, aLLoYs 


MONEL” - “‘K’’ MONEL + ‘‘S’ MONEL*~. “R’’ MONEL* © ‘KR’ MONEL* © INCONEL* * “‘L” NICKEL” * NICKEL * “‘Z"’ NICKEL® 
Sheet... Strip...Rod...Tubing...Wire...Castings...Welding Rods (Gas & Electric) 


Reg. U.S. Pat. Off 
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Protect your Motor Investment 
by Eliminating Motor Burnouts 


The simplest method for stopping motor burnouts is to buy 
motors with built-in Klixon Motor Protectors. 

These simple, foolproof protective devices take into ac- 
count all possible variables that cause the motor to over- 
heat . . . and cut the motor “‘off’’ the line whenever the tem- 
perature reaches the danger point. Because they are built 
into the motor by the motor manufacturer, you get a proven 
and tested combination that permits the motor to operate to 
the limit of its capacity . . . yet it is fully protected against 
‘ overheating and burning out. 

Low in cost, Klixon Protectors save you money by cutting 
motor burnouts, repairs and replacements. Specify Klixon 
Built-In Protectors with every motor you buy. They are avail- 
able for A.C. motors all sizes; D.C. motors up to 30 volts. 
Write for bulletin PR 112. 


KLixoN 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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CLICK! IT'S OFF! 
Should a motor become overheated and dan- 
gerously hor, the Klixon Protector snaps the 
power “off’’ preventing the motor from burn- 
ing out. 


CLICK! IT'S ON! 
When the motor cools to safety, the Klixon 
Protector snaps the power “‘on”’ automatically 
if the automatic reset is specified . .. or when 
the reset button is pushed when manual type 
is specified. 
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Mins a quick look at Burke Products to answer 
the headline question. When you examine each 
booklet, more specific questions will develop, ques- 
tions that Burke engineers will be glad to answer. 


eiele ee, You may be surprised to learn that Burke 


’ 
Fi meen, €ireny 


pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
the high cycle Motor Generator Set for powering 
High-speed Tools, and that Burke was first to use 
electric welding construction. In order to have you 
know Burke better we will be glad to send you a 


complete set of these Burke Bulletins. 


> © For quick reference 
to the Burke line, see 
Sweet's Cotalog File ond 
Electrical Buyers Reference 
Catalog. 


BURKE ELECTRIC COMPANY ¢ 3512 WEST 12TH STREET 


D.C. Equipment to 1500 H.P 
and 1000 K.W. 


A.C. Equipment to 1500 H.P 
and 1000 K.W. 


M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 
Blocks 
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MALLORY 
CONTACT 


ASSEMBLIES 


Must Pass 
X-Ray Inspections 


HERE’S no guesswork about the bond between 

contact facings and backings manufactured by 
Mallory. Contact assemblies and contacts are checked 
with this 250,000-volt X-ray machine . . . and both 
the bond and structure of the metals bonded must 
pass a searching inspection. 


Grueling life tests under the toughest operating 
conditions . . . precise control of every metallurgi- 
. these are other reasons why Mallory 
Contacts and Contact Assemblies are noted for their 


cal factor. . 


dependable performance, long life and ability to 
withstand electrical overloads. 


Mallory research has developed many new contact 
alloys and powde ‘red metals. Mallory manufac turing 


“know-how” has produced millions of contacts and 
contact assemblies of uniformly high guality. 
Mallory design engineers have helped many indus- 
tries . . . producing relays, industrial controls, 
circuit breakers, business machines, domestic appli- 
to specify or design 
the right contact or assembly before blueprints 
have left the drafting board. Thus Mallory has 
become Contact Headquarters. 


ances and other products... 


*Reg. U. S. Pat. Off. for ceavte contacting elements. 


X-ray inspection assures the quality of Mallory 

Contacts and Contact Assemblies made of silver, 

platinum, Elkonite*, Elkonium* and Tungsten. 
Whether you need complete contact assemblies, 
individual contacts, or the assembly of contacts to 
your own brackets, studs, springs or arms, consult 
Mallory on your specific problem. Write us today 
if you "d like ‘samples to test in your applications. 


Write today for your copy of the Mallory contact 
catalog. The New Mallory Contact Data Book will 
be sent gratis to engineers when requested on com- 
pany letterhead. Available to students, libraries and 
schools at $2.50 per copy, postage paid. 


P. R. MALLORY & CO., Inc., Indianapolis 6, Indiana 


P.R. MALLORY & CO. Inc. 
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Frequencies: 50 or 60 cycles, 1000 cycles, and 
10,000 cycles. 

Range: 10% and 20%, selected by a rotary 
switch. 

Resistor Measurements: Resistors from- 10 
ohms up to 1 megohm measured by comparison 
method at 60 cycles. Those of greater value can 
be measured by using the instrument as a limit 
bridge. 

Condenser Measurements: Condensers from 
500 mmf. up to 10mf. measured by comparison 
at 1000 cycles, above 10 mf. at 60 cycles. Using 
as a limit bridge, condensers of 500 mmf. to 
25 mmf. are measured at 1000 cycles. 

Inductor Measurements: Depending on their 
values, inductors may be measured at 60 cycles, 
1000 cycles, or 10,000 cycles. 

Accuracy: On 10% position, components 
adjusted to within .5% accuracy. On 20% posi- 
tion to 10% accuracy. 

Voltage Applied To Unknown: Voltage im- 
pressed across unknown terminals varies with 
absolute value of unknown Maximum voltage: 
15 volts. Minimum voltage: .5 volts. 

Power Supply: 105 to 125 volts, 50-60 cycles. 
Power consumption: 40 watts. 

Net Weight: 151/, lbs. 

Dimensions: 101.” x 83/4," x 12”. 
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FREED NO. 1010 


COMPARISON ano LIMIT 


This compact, lightweight instrument is extremely useful 
to manufacturers of resistors, condensers and inductors for 
production testing, to consumers for inspection and accept- 
ance tests, and for laboratory work requiring very accurate 
components. 


A product of Freed specialized engineering, the No. 1010 
contains many outstanding features both as a comparison 
and precision limit bridge. Completely self-contained, its 
small size and light weight allow it to be moved easily and 
set up wherever necessary — even in a noisy location. 
Percentage difference between unknown and standard com- 
ponents is easily read on a specially calibrated dial, and 
accuracy of measurement is assured by use of precision 
components in the arms of the bridge. High gain amplifier 
and adequate internal shielding guarantee sharp and distinct 
balance. Technical Folder Available. 


Freep TRAnsrormeR Go. 


72 E. SPRING STREET, NEW YORK 12, N.Y. 
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QUALITY CONTROL 


The illustration shows the 
use of the metallurgical mic- 
roscope, with filar microm- 
eter attachment, which gives 
the greatest known accuracy 
in measuring the diameter 
of fabricated mica holes. 
(This is ty pical of the 
Quality Control. of produc- 


SS URTUCOR AN eMC aim rt 


Joseph J. Long, President For Every Electrical, 


538 63rd Street, Trl aha 20, ee Radio & Electronic Use 
Established 1917 © Telephone: Windsor 9-8300 



















YOUR POST-WAR PLANS 
undoubtedly are at work 
now. For er results and 
lower costs Ilsco Products 
are indispensable. Learn the 
newest developments in 


ELECTRICAL CONNECTORS 


FABRICATED COPPER 
TUBE PARTS 
o e 


. 
Get our Catalog. Ask our Engineers 
to help in your problems. 


Ilsco Copper Tube & Products Inc. 








ONE ENO TwO TYPES 
1200° Sheath 


TERMINALS AT 
750° Sheath 









VULCAN \p ee fare ee a 


NEW TYPE | Orem =—Ssié;«Address ...... 22... sees May SeN asad eeenes 
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Seomten. Feowracy 
in Washers 


Single or Three-heat. 
Standard widthe—%", 1”, 112”. Especially important in electrical products, 
where VIBRATION is an enemy. 


Practically any length up to 120”. 
_ ore. QUALITY WASHERS 


With or without mounting holes. 
. Special shapes for unusual applications. 
Made exactly to your specifications for 
greatest precision. PROMPT DELIVERY 


any washer material, any type, any quan- 
tity, large or small. 

Also SMALL METAL STAMPINGS, any 
design. 

Send for QUADRIGA Catalog. Many pho- 
tographs. Valuable engineering data. 
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If you have a problem involving 
Electrical Heating Units, write us. 


VULCAN ELECTRIC COMPANY 


DANVERS, MASS. 
Mokers of ao wide variety of Heating Elements for assembly 


into monufacturers’ own products and of Heating Specialties 
that use electricity. 


WASHERS a ares prt Peery y 


RE Cee UT ee ee 
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Get MORE From Your Plating Tank with... 


FAST, QUALITY 


-* proDUCTION 


DENSE, DUCTILE 
DEPOSITS 



















SAFE, TROUBLE-FREE 
PLATING 


EASY, ECONOMICAL 
OPERATION 


PROVED IN TANKS UP TO 10,000 GALLONS! 


NO QUESTION ABOUT IT: high speed vol- 
ume production is today’s most 
urgent need! As you swing into ac- 
tion, why not take advantage of 
Unichrome Alkaline Copper? It will 
pay you immediate dividends in speed, 
efficiency, operating economies, and 
quality results. 


THESE FACTS ADD UP! 


Unichrome Copper deposits are dense, 
unusually fine grained and adhere 
well. Their exceptional smoothness 





eliminates buffing before plating 
bright nickel. If buffing is required 
because the base metal is not suffi- 
ciently smooth, it can be done easily 
with little pressure. A quick, simple, 
cleaning cycle is used. Deposits need 
no activation before plating with 
other metals. The moderate bath 
temperatures result in lower heat 
losses. The bath is stable and easily 
controlled. It has a wide operating 
range and is replenished at low cost. 
It is not sensitive to impurities and is 


less severe on rack coatings. It has 


OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
retaining and other types of finishes. 


tYANOZINC salts for anodic treatment of zinc giv- 
ing greatly increased corrosion resistance. 


SrUNICHROME DIP for increased corrosion resist- 
ance of zinc and cadmium—without electric 
current. 


SYUNICHROME STRIP for speedy removal of cop- 
per, chromium, zinc, etc. 
WTrade Mark Reg. U.S. Pat. Off 
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*UNICHROME RACK COATINGS 


*UNICHROME STOP-OFF LACQUERS AND 


COMPOUNDS 


srUNICHROME CLEAR LACQUERS 


*rUCILON-—a corrosion-resistant coating for pro- 


tecting surfaces against acids, alkalies, water, 
gasoline and yarious corrosive chemicals. 


100% anode and cathode efficiency. 
And it’s a non-toxic, non-corrosive 
solution. Standard equipment is usu- 
ally satisfactory. 


LET US SEND YOU A LEAFLET 


Write for leaflet UC that tells you a 
lot more: properties; characteristics; 
plating speed tables; important tech- 
nical details. And why not include a 
brief outline of your requirements— 
so we may be of the most help pos- 
sible more quickly? 


Ua) 
ee 


INCORPORATED 
51 £. 42nd Street, New York 17, N.Y 


hia) ie ae ee ee ee 


Chicago 4, Ill. + Dinyton 2, Ohio 








































~ GISHOLT DYNETRICS* go to 
to eliminate vibration! 


That’s no mere figure of speech. It’s literally 
true! For the basic principle of Gisholt Dynetric 
Balancing Machines is so flexible that it can be 


used to locate and measure unbalance in any 
rotating part, without regard for weight, size, 
or length of the piece. 

In the photo above, a Gisholt Floor Type 
Dynetric Balancing Machine is seen balancing 
a turbine spindle similar to those used for driv- 
ing propellers of merchant ships and warships. 



















This machine is capable of balancing parts witl THIS GISHOLT FLOOR TYPE DY NETRIC BALANCING 
- : ws P : a P . _— MACHINE used for balancing the spindles of steam turbines, 
an outside diameter of 100” and weighing up before and after blading, is capable of balancing parts having 


to 12% tons. Its use eliminates destructive outside diameters of 150" and weighing up to 30 tons. 
vibration and assures trouble-free operation eee x 
over extremely long periods. 


Wherever precise balance can improve the 
performance of your product, whether the part 
weighs a fraction of an ounce or many tons, 
there’s a Gisholt Dynetric Balancing Machine 
to do it more quickly, more accurately, and 
more economically than by any other means. 
Write for full information. 


*A development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue «+ Madison 3, Wis. 






Look Ahead... Keep Ahead 
.. - With Gisholt 


/ 

/ | 
j 

{ | 


| This 50-ton herringbone gear used in transmitting 
| power to the propeller of a large battleship is balanced 
/ on another Gisholt Floor Type Dynetric. 















‘ 4 


ae 


TURRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES * SPECIAL MACHINES 
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YOU BET WE CAN: We 
make SHAPES exclusively . . . short or 
long runs—all kinds, colors, sizes — with 
all the strength, dielectric qualities, light 
weight and machinability of laminated 
sheets, rods and tubes. 


Andover Kent. 


YOUR BEST SOURCE FOR 


Laminated Shapes 


UNBREAKABLE ¢ LIGHT © NON-ABSORBENT 


Specialists 


in SHAPES laminated from resins and fabrics (glass, synthetic or cotton) 
to exacting needs of America’s leading industrial engineers. Tell us 
your shape requirements. We probably can submit samples similar to 
your needs. Write to Andover Kent, New Brunswick, N. J. — TODAY! 





Oe AGAIN you can get sturdy, depend- 
able STANCOR Transformers in a wide 
variety of sizes and types—or get them 
built to your exact specifications —in any 
reasonable quantity, within reasonable 
time. 


STANCOR Transformers, Reactors and 
Electronic Equipment made outstanding 
performance records all over the world— 
often under most adverse operating and 
climatic conditions. They are the best that 
science, skill and modern precision equip- 
ment are producing today. So get “quotes” 
from STANCOR first and specify STAN- 
COR where performance counts. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 


1500 NORTH HALSTED STREET, CHICAGO 22, ILLINOIS 





FLEXO WIRE CO. 


SYRACUSE |, N.Y. 
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ONE PURPOSE ONLY... 


The mass-production 
of precision 







Bevel Gears, Ratchets, Spur Gears, 
Helical Gears, Worm Gears, 


‘Ground Thread Worms 
‘ ~ 


(nstom-cnt- GEARS 


PERKINS MACHINE & GEAR CO., SPRINGFIELD, MASS. 
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= NAYS 
STACO RELAYS 


@ STACO MODEL TBB COMMUNICATION RELAY FEATURES: 
1. Ball Bearing Pivot, 2. High Sensitivity, 3. High Contact 
Pressure, 4. High Speed Operation, 5. Variety of Contact 
Combinations, 6. Coil Resistance to Order, 7. Delayed Opera- 
tion and Release, 8. impregnated Coils, 9. Single Hole Mount. 


@ NEW CATALOG SHEET ON STACO RELAYS, FORM #945 
NOW AVAILABLE. 


WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVENUE DAYTON 3, OHIO 



















AND 
4! METAL SPECIALTIES 


| SCREW MACHINE PRODUCTS 


Modern plant equipped to 
produce accurate work in 


all metals. 


Tiidadd a 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 








DECEMBER 1945 





“QUALITY MOTORS 


SINGLE PHASE ¢ POLYPHASE * DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Lek heed 


5 


fer water 
systems; 
pumops; 
hair dry- 
ers: 
tric scales: 
actuating 
devices. 


P — for 


| AM 

pilot service; 
vending ma- 
chines; tem- 
perature regu- 
lation; fire 
alarms. 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of “ei 2 part. No 
glass to break! 

en - proof! 

utely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
anmeeit their superior 
performance. 


All. sizes furnished 

with or without stand- 

ard tilting mechanisms. 

Garek deliveries! 
‘rite us today. 


35 AMP — for 
motor starting; in- 
dustrial furnaces: 


controls: 
machinery 


— built for heavy 
loads. 


10 AMP — for 
oil burners: 
water heaters: 
feed and speed 
controls; farm 
machinery: rail- 
road signals. 


Double Throw Unit O f 


Also Available 


MERCURY 
SWITCHES 


20 AMP — for 
elevators; con- 
veyors; blue 
printing ma- 
chinery: stok- 
ers; safety 
devices; com- 
munication 
systems. 


65 AMP — extra 
heavy duty: 

for motor starting 
and other types of 


teugh jobs — no 


relay 


DURAKOOL, INC. 


ELKHART, INDIANA 


required. 
























Victory Clearance 
Flyer... FREE! 


Ready now! 32 Bargain-packed 
‘ < te Os b : ae | pages listing thousands of standard- 
<a LL a ws 5 aor || make, top-quality radio parts and 


Lae ay oy electronic supplies—now available 
aaa without priority at low VICTORY 
1 Bre isisardaies ae CLEARANCE prices. The value 
a i listed at the left is typical of the im- 
errs TP 4d i portant savings offered in Meters, 


wr ~ . 
sagan Condensers, Transformers, Resis- 


tors, Controls, Switches, Relays, Test 
Equipment, Generators, Micro- 
phones, Tools, hundreds of Repair, 
Replacement, and Accessory Parts. 


Immediate Shipment from 
CHICAGO or ATLANTA 


Huge stocks in TWO convenient ware- 
houses—one in CHICAGO and one in 











D.C. 
Milliammeter 


1%" ATLANTA—are ready to supply you 
2% Flange quickly with needed parts of depend- 
Mtg. Type able, nationalfy-known quality—and 


at VICTORY CLEARANCE prices that 
mean real savings. Write today for 
your FREE copy of CONCORD'S VIC- 
TORY CLEARANCE Flyer. Please ad- 


dress Dept. L-125, 


CONCORD RADIO “, 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7,1LL. . | ATLANTA 3, GA. 
901 W. Jackson Bivd. 265 Peachtree Street 


Metal case, dull black finish. G. E. 
0-200 M. A.C10650. 
Specially Priced....... $4.95 





We can be of service to you in 


NEON PILot Lights 


sapehingeaiereanitcessing EMBODY THESE IMPORTANT FEATURES: 


highly skilled experts in die-making 






Penetrating orange-red glow . . . Long life . . . Low current 
. . consumption . . . Resistance to vibration and shock . . . Operate 
--- In Custom molding, can help direct on high voltage circuits . . . Emit practically no heat- — 
. . These advantages of Neon Glow Lamps are enhanced by 
solve many plastic problems of “SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
design engineers. Why not consult ciclists in supplying completely assembled units, housing G.E. 
\ or Westinghouse Lamps. Send specifications for prompt esti- 
Ph with us? Just write mates and suggestions . . . Write for Catalog. 
~ 
¥ 
IDUSTRIAI 

INDUS AL é 
QOrCALLOW 

MOLDED PRODUCTS CO. Bn Tee ke 

2035 W. Charleston Street Chicago 47, Illinois ali 
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This is a #0 “Un- 
brako”’ Self-Locking 
Socket Set Screw. 





Pat’d & Pats. Pend. 





ii 





Reg. U.S. Pat. Off. 


Too Small to be Effective .. . 
CERTAINLY NOT! 





No matter how small “Unbrako” Self-Locking Socket Set That Self-Locking feature, provided by the knurling of 
Screws are, their accuracy, hardness and strength are just the cup-point is another definite asset. These knurled 
as outstanding as in the larger sizes. points dig-in, holding tightly against all vibration. 
And the smaller they are, the more invaluable they be- . 

come to the radio, electronics and small electrical manu- In sizes from #0 to 1” diameter—all commercial lengths. 
facturing industries. Write today for our free “Unbrako” Catalog. 

Knurling of Socket 

Screws originated with 

“Unbrako” years ago. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 


| BRANCHES: BOSTON e CHICAGO ¢ DETROIT e¢ INDIANAPOLIS e ST. LOUIS e SAN FRANCISCO 
OVER 40 YEARS IN BUSINESS 
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roster of all Eicor products, in their 
various types and sizes, shows an astonish- 
ing number and diversity. But of special 
interest to users of rotary electrical equipment 
is our ability to produce units unusual in 
design or performance . . . and do it 
quickly, accurately, and at reasonable cost. 
Serving in an endless list of special 
applications, these developments include | 
. the smallest commercially produced 
dynamotor, for 10 watts continuous out- 
put, in a 2-5/16” diameter frame and 
weighing only 34 ounces . . . a motor 
rated 1/5 hp at 3800 rpm for intermit- 
tent duty, 2-5/16” in diameter, weight 38 
ounces . . . an aircraft inverter to 
supply output of 100 va, 400 cycle, single 
or three phase, in a 3” frame and unit 


weight of 534 Ibs. . . . a .6 hp, 4000 
rpm, intermittent duty motor, 4” in 
iameter and 9!/, Ibs. weight . . . a 


dynamotor 4-1/16” in diameter which 
supplies 32 watts continuous output per 
pound weight . . . a 12 vdc motor rated 
4 hp at 1700 rpm with 150 in. Ibs. 
lock torque in a 544” frame. 

These highlights are an indication of 
what EICOR has done in the past. In the 
days to come our creative engineering 
will solve similarly difficult prob- 
lems involving motors, dynamotors, 
and generating equipment for in- 
dustry. Your inquiry is invited. 









(3 1cOR oll KYCe 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS + D.C. MOTORS + POWER PLANTS + CONVERTERS 


Export Ad Auriema, 89 Broad St.. New York, U.S. A. Cable: Auriema, New York 
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MEET MR. BERGERS! 


@ If you have been doing business with Holly for the past decade or so 
you already know Wolter Bergers. If you ore unacquainted with our stoft 
and ask for the Sales Manager you will meet him. 


Mr. Bergers is one of those rare individuals who designs, estimates, prices 
and sells Holly springs. As the saying goes, he gets around and although the 
photograph doesn’t show it, Walter gives service with a smile. 


We back him up with a quality product. 
Phone Holly 2211 or from Detroit dial Cherry 4419 


AMERICAN SPRING 
Sof HOLLY MC, MOLLY, MICHIGAN 


LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


* For RADIO Communication Use 


* HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture 


* Precision Made ... Any Size, Any Shape 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 






















NOIDS 


AC. OR DC. TYPE 
SorREN 


SOLENOIDS ARE ENGINEERED TO 
MEET YOUR REQUIREMENTS 
@ MINIMUM HEATING 
@ MAXIMUM POWER 
@ QUIET OPERATION 


WRITE FOR FOLDER 


SORENG MANUFACTURING CORPORATION 
1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 


SOLE 
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ORIGINAL 


SPRING-ACTION 


PLUGS 


Milani aha 


INC. 
IRVINGTON 11, N. J 


CHICAGO OF 
aie 
E: 626 W. JACKSON BLVD., CHICAG 
O 6, itl 


76-86 COIT STREET 













A new source of supply 





LAMINATION DIES 


enews 4 


c 
o @e @ @ 
Rapid Sewice — Highest “ype Workinaushif 
Let this new organization of old hands show you pleasingly 
fast service. The above is a typical example of our work. We also | # 
Wheeler assures you the highest type of workmanship by manufacture 
craftsmen who have made a career of the most exacting small machine parts - 
type of die making. in any quantity 
to your speci- 

SEND PRINTS — ESTIMATES PROMPTLY FURNISHED msrtlons 

‘ 

aa te oom | 





PROVIDENCE, RHODE ISLAND Lamination Dies + Jigs and Fixtures 
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Engine Hoods, Enclosures 
Radiator Shells, Cabinets 
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AKE STOLPER “your sheet metal department.” It pays! The 

complete range of STOLPER Sheet Metalengineering in- 
cludes: 1—PRODUCT Engineering; 2—METHODS Engineering; 
3—PRODUCTION . . . services founded on 38 years of “know 
how” . . . so practical, versatile, flexible and diversified that you 
are assured of maximum efficiency, accuracy, quality and economy. 
By using STOLPER production facilities you benefit by the most 
advanced techniques in metalworking. STOLPER specializes in 
tanks, housings, hoods, cabinets, fenders, continuous hinges and 
other sheet metal parts and assemblies . . . any size, any metal! 





Let's discuss your plans. . in confidence.. ,.NO OBLIGATION ! 


STEEL PRODUCTS CORPORATION 


3208 W. Fond du Lac Ave.; Milwaukee 10, Wis. 












| 
| 
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SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 


HIE 


ACCURACY # YRECISION # REASONABLE CHARGES 


we 
HII 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence 5, R. I. 


IHOTPNNTNNEONTNAENNINNTT 


MT 
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Rotary Drive Rheostats | QOTTRELL Insulating Papers are tough yet 









A BALDWIN, L.1., N.Y. 





DECEMBER 1945 





Slot Lining Simplified 
with COPACO 


Electrical Insulating Papers 


nA 


lt 


= 





flexible; and high in dielectric and heat 
resistance. Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard. 30”x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x’2” to 30” width. 


Submit Your Insulating Paper Problems 
Both Old and New to COTTRELL Engineers 


30 deg. With | : 
dial. 2 sizes—500 | Fall River, Massachusetts 


a ve Factory: Rock City Falls, N. Y. 








No back lash. An- SAMPLES 
om « rotation: COTTRELL PAPER COMPANY, Inc. ON REQUEST 








Let us tell you 
about our unusua! 
PLASTICS SERVICE 


to manufacturers 


SEND FOR NEW CATALOG 


ATERBURY 


MOLDINGS OF MERIT 


>. 


' se 6 2 3 
darning socks, ge ye 

i stockings, sleeves, 7 . Du z 

pockets and ~ ha es — 


Pillow case, * sii pokes 

Chandler Machine WATERBURY COMPAN| ES, INC. 
FORMERLY WATERBURY BUTTON CO., EST. 1812 

DEPARTMENT C, WATERBURY, CONN. 





Company, Ayer, 
| Massachusetts. 
| 


HIGHEST QUALITY 
FOR 46 YEARS 


SELECTED ie | Sate, seme wit gay cet 
TO FURNISH7(4A2 ieee | solder problem. Write fully, with- 


out obligation. 
POWER 2oréeJ0B KESTER SOLDER COMPANY 


Another application for Signal small frac- a wantin sims Chicoge 39, taet 
tional H.P. motors, where the unit itself - ¢ Menem, 1 4. Gannon Mest: Grasteesd, Gat, 
must be fast and easy to operate. 


Signal small fractional H.P. motors are | /DYKEM STEEL BLUE 


@ Induction 











@ Shaded Pole |STOPS 
@ DC Low and Standard Voltage LOSSES 
ee making dies 
from 1/500 to 1/6 H.P. & templates 
SIGNAL ELECTRIC MFG. CO. simply brash om right 
MENOMINEE, MICHIGAN for the layouts in a 





few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


le 


Offices in all principal cities 
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Get Out From, Behind 


causes of 
wire-failure 


A Few Typical Rockbestos Constructions that 
assure long-lasting, dependable Performance: 


TT 


ROCKBESTOS ASBESTOS INSULATED LEAD WIRE 


Sizes No, 22 to 4 AWG solid or stranded copper, monel or nickel 
conductors insulated with .031” or .040” of impregnated felted 
asbestos in black, white or colors. Heatproof and flame-resistant, 
this lead wire will not bake brittle and crack under vibration, 
won't rot, swell or flow when in contact with oil or grease, und 
has ample moisture resistance for most applications. For high 
dielectric strength and added moisture resistance specify Type 
CA Lead Wire with synthetic tape next to the conductor. 


[aan atieenartemieee = 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB—max. operating temp. 90°C.) 


Sizes No.18 to No. 4/0 A.W.G, with varnished cambric and felted 
asbestos insulation and gray, black, white or colored flameproof ° . ° » “ 
cotton braid, extra consideration to the selection of the correct wire for 


Combine fire insurance and fine appearance in your switch- 
boards with Rockbestos Switchboard Wire. It is absolutel 
fireproof and will not dry out under heat. Sharp, clean wow 
can be made without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fireproof and heatproof 
characteristics. 


One of the easiest low-cost methods of keeping ‘on the 
ball’ in the race for product acceptance is to give a little 


your particular application. Don’t pick it by size, rating, 
appearance and price—insist on lasting performance under 
any and all conditions and you'll build a reputation for 
dependability that will bring increased sales. 


A little wire can make your product look pretty bad if 
it fails to stand up in service, and savings of a few cents or 


evenewev rere ee eae 
dollars won’t mean much if your customers aren’t satisfied. 
ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 


(National Electrical Code, Type AVA—max. operating temp. 110°C.) 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls 
of felted asbestos and a high-dielectric, heat-sealed varnished 
cambric insert, with a heavy asbestos braid overall. 


Make your products dependable with this motor lead cable. 
It is heatproof, fireproof, greaseproof, oilproof and highly 
resistant to corrosive fumes and moisture. Use it for coil con- 
nections and motor leads in electrified mining machinery, 
motors, electric locomotives, subway cars, etc. 


A few avoidable trouble-starters are mentioned above— 
others not to be overlooked are excess voltage drop, in- 
adequate current carrying capacity, and the burrs and tight 
bends that may abrade the insulation during installation. 


Let us help you protect: your product’s performance with 
permanently insulated wires, cables and cords resistant to 


A 400°F. WIRE— 
NEW ROCKBESTOS FIREWALL CONSTRUCTION 


War-developed Rockbestos High-Temperature Wire—with a 


heat, flame, moisture, oil, grease, corrosive fumes or 
alkalies. 125 different constructions to select from—and 


marimum operating temperature of 400°F —designed for jet 
ropelled plane applications and circuits to hot-wing de-icers, 
fire detectors and extinguishers, and air conditioning and heat- 
ing units where baking temperatures destroy ordinary insula- 
tion. Under continuous operation at rated temperature it 
retains its original dielectric strength and inherent resistance to 
heat and flame, and progresswely improves in its resistance to 
moisture and abrasion. Now available for these and other 
severe applications. Write for complete information and 
samples, 


Rockbestos Research will gladly work up a “special” to 
meet your specific requirements if a standard won’t do. For 
engineering assistance and samples, write the nearest 
district office or: 


ROCKBESTOS PRODUCTS CORPORATION 


125 different permanently insulated wires, 818 NICOLL STREET, NEW HAVEN 4, CONN. 


cables and cords developed by Rockbestos to 
meet unusual and severe operating conditions. 


Buy Victory Bonds! 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORF 
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WIRE STRIPPERS 


FOOT PEDAL 
WIRE STRIPPER 


Eg 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


i 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET 


CHICAGO 16, ILL. 


Adaptable 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 
us your wire samples and specifications so 
TGA Muth ae olaa Det h ae loll: | Me a) ama tt) 


before shipping machine and instructions. 


ee? 


for a Variet 


BEALL 


genuine KANT-LINK 


SPRING WASHERS 


Repeating 
Counter 


KEEP BOLTED ASSEMBLIES permanently TIGHT 


BEALL Spring Washers compensate for wear, bolt- 


stretch, corrosion and break-down of finish. They 


meet rigid Army, Navy and Air Corps specifications. 


Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 


IMMEDIATE SHIPMENT of all standard sizes. 


WIRE US your requirements 
BEALL TOOL CO. (piv. Hubbord & compony) 


EAST ALTON, ILLINOIS 


Automatically 


field coils. 


Maintains extreme accuracy 


PRECISION LAYER WINDING 
MACHINE FOR FIELD COILS 


¢ Original in Design 


Shown equipped for wind- 
ing automobile generator 
Automatic wire traverse. 


through 


many years of use. Available also in 
other sizes and models. 


E. R. SEIFERT, Inc. 


202-204 S. Beech Street 


Syracuse, N. Y. 
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YOUR BLUE PR 
2E REAL 


STEWART 


i, | - aw i a w\ M = | N e Ss us were originally limited to stamped metal 


parts, have since learned that we can serve them 
TERMINALS. LUGS BRACKETS CLIPS efficiently in other directions. 


ANY of our customers, whose relations with 


On work involving the making of dies, or in 
cases where special finishes are required, they 
find it an advantage to deal with a house of estab- 

We carry hundreds of items in stock, to meet lished reputation for quality and dependability. 
ticall installati irement. All . «a: . 
aa ee te fenane "9 on ae finish. They realize that, by consolidating their orders 
with us, they can get quick action, resulting in 
ee ree h ing of valuable time on the production li 
Ce, CANNEL “Save the saving of valuable on the production line. 


a Stewart “Many-sided Service” brings to you 


engineering talent of a high order that offers you 
eeneemmaniicins practical aid in the solution of knotty problems 
‘aie Ueda ih die and, not infrequently, welcome suggestions for 


706-2 Boulevard Bldg. 800 North Delaware Ave. cutting costs. 
Detroit, Mich. Philadelphia, Pa. 


M. L. COHN J. L. ROWE Let us have your blue prints and specifications. 
9476 Readcrest Drive 20 North Wacker Drive Quick response to inquiries. 


Beverly Hills, Calif. Room 866, Chicago 6, III 
| STEWART STAMPING COMPANY 
630 CENTRAL PARK AVENUE, YONKERS, N. Y. 
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AND CONTACT MATERIALS 





Our specialization in the precious metals covers a period of almost three 
quarters of a century and the amount of experience and skill acquired has given 
us a “know how” that can be attained by no other means. 

When you use Baker-contacts and contact materials, for any type of duty, either 
light, heavy or in between, you may always feel confident that they have been 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and other industries and to make small instruments and 
instrument parts to specifications. 


BAKER & CO., INC. 


- 113 ASTOR ST., NEWARK 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO — 





and SPEED 
Use a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 2 ’Csvelond: Obie 






CERAMIC 
CAPACITORS 


TRICO OILERS 
PROTECT BEARINGS 


Safeguard your customers’ costly investment 








WIRE WOUND by giving a —— freedom from 
earing troubles. odernize your equip- 
RESISTORS ment with TRICO Visible, Automatic 


OILERS to reduce selling resistance, and 
en sek 


@ Greater efficiency 

@ Increased output value 
@ Lower maintenance costs 
@ Increased prestige 

e@ Greater sales appeal 


ELECTRICAL REACTANCE 
CORPORATION Write for Catalog 


FRANKLINVILLE, N.Y. 





TRICO FUSE MFG CO. ni bae ee ee 
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INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSaleo, Clark Indystrial 
(L. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. Incorporated Supplies. Co. 
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conneering BALDOR SLAs INSULATED MoToRS | 
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The better the insulation, the better the motor 


BALDOR, the Better Motor,is made even better by the use 
! of GLASS INSULATION because — 


| , Glass insulation withstands HIGHER TEMPERATURES—as high 
as 250° C. as compared with 95° C. critical limit for 
cellulose insulation. Result, less chance for break-down. 


Glass insulation makes possible MORE COMPACT, LIGHTER 
WEIGHT motors. (For example: 10 H.P. motors in standard 
7% H.P. frames...and with 135 Ibs. LESS WEIGHT.) 


Glass insulation is non-hygroscopic— the dielectric strength 
remains almost as high in humid or damp surroundings as in 
a dry atmosphere. 


Being inorganic, glass insulation does not rot nor deteriorate 
even when constantly exposed to dampness. 





May we tell you more about these BALDOR Better Motors? 


Above: BALDOR STREAMCOOLED MOTOR; R A L D Oo R F L € CT RI Cc e oO al Pe A N Y 
over ENTIRE EXTERIOR of motor. General Offices: ST. LOUIS 10, MO. + District Offices in Principal Cities 


fotally enclosed. Arrows indicate air travel 
| 


PLAN YOUR POST-WAR MOTOR REQUIREMENTS Now, Set the Latest BALDUR Bulletins 





Do You Know ALL of the Advantages 
of Infra-Red Ray Drying with 
NALCO DRITHERM sicsmenr LAMPS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying 
costs, saves time, uses 
minimum space, produces 





Compression Molded 
S L A & T i ¢ uniform results. 


PRODUCTS 
c Available in Inside-Silvered (self reflecting) - - glass types. 
oe : Learn all of the advantages of the Infra-Re 
H 
¥%& Here at Rogan, you are invited to avail process — Write for your free copy of “Drying 
Problems Made Easy” today. INFRA-RED 


Nerth American Electric Lamp Co. \ DRITHERM 
1082 TYLER STREET ST. LOUIS 6, MISSOURI 





yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 








In addition to compression molding, we also 
offer an exclusive “deep relief” branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. THERMOSTAT 


2001S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS Conductive type, sensitive heat control for electric appliances and 
equipment. msistent, dependable. Entirely enclosed. — 
Size 3” x 1” x ¥%”. Adaptable to narrow range fine adjustments 
or wide coarse adjustments, within 100° F. and 600° F. 
Carriers 15 Warts A.C. 

Write for descriptive bulletin. 
GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N. Y. 
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Do You Have A Control Problem? 











CHECK THESE POINTS 


All Han-Kor Commutators are 


Let Fisher-Pierce Help You Put Electronics sensdiiinaih tet conandes des 





To Work On Your Equipment points listed below — 
V Bars will not loosen. 
If you have a control problem in connection with V Maximum resistance to voltage and 


our machinery or equipment you should be inter- spin tests. 
. a) re _ V Mica binding completely baked out. 


ested in the application of electronics to typical v Ganenent nahin Maids taean 
problems such as permanent, tight assembly. 
@ Timing (Interval, Sequence, Delayed Action) Vv Maximum bar hardness. 

, @ Liquid Level Indication Vv Minimum bar skew. 
@ Photo-Electric Registration Write for Catalog 
@ Sensitive (5% or less) Overcurrent Relays HAN-KOR SALES CO., INC. 
© Satiahy ees 1847 W. Bethune, Detroit 6, Mich. 
@ Remote Control Equipment (Servo-Mechanisms) Phone TRinity 1-4640 


Our Engineering Department 
will be glad to discuss your 
problem. Write and tell us what 
you would like to accomplish. 






a 
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oO M A N Y 
64 CEYLON ST., BOSTON 21, MASS, 
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FORWARD VOLTS 


. 
SUPMIMO aie OM mu att ee 





a 
ws 


DC means SC . . . Selenium Control. 
The forward threshold of Selenium 
plates falls naturally at .6 volts per 
plate. Use this characteristic as a Con- 
trol Element. A DC circuit... fed by 
fluctuating battery voltage ... can be 
controlled at 1.2 maximum voltage by 

connecting 2 Selenium plates in 

f series. Selenium rectifier plates can be\¢ 

<i manufactured to close electrical toler- 

tances. One of the many reasons why 
DC means SC... Selenium Control. If « 
you use DC... get the facts on SC! 


SEND FOR BULLETIN 


a Renae Tie 
of AMERICA 


1719 WEST PICO BOULEVARD 


al LOS ANGELES 15, CALIFORNIA 
~ e 
EXPORT DIVISION: ‘FRAZAR & HANSEN 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 


IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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Stokes MICROVAC Pumps 


HEART OF HIGH VACUUM SYSTEMS 





Stokes VACUUM GAUGES 


(Patented Mcleod Type) 


‘Are Always Accurate 


Require no calibration 


Rapid readings 


STOKES 











e Higher Vacuum 
(in the low micron 
range) 


e High volumetric 
efficiency 


e Low power re- 
quirement 


e Complete dis- 
charge of air — no 
re-expansion 


e Continuous de- 
hydration of oil — 
no moisture to re- 
evaporate 


e Discharges sud- 
den slugs of liquid 
without injury 


Easily accessible, non-corrosive discharge valve 
Rugged, compact, simple construction 
. negligible maintenance 


Five sizes — from 10 to 235 cu. ft. per min. 














STOKES 


Simple to operate — just tip and read 
Two models — (AA) — 0 to 5000 microns 
(BB) —0 to 700 microns, with readings to 


MACHINE CO. 
5996 Tabor Road, Philadelphia 20, Pa. 


50th year of te iis to Sndustry 


Jio.asHigh Vacuum 
PUMPS « GAUGES « EQUIPMENT 
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Well-known for Gy 

their rugged de- 

sign, efficient 

performance, long life and minimum main- 
tenance, whether powered by electric, gaso- 
line, or Diesel equipment. Backed by over 
v2 century of manufacturing and designing 
experience, Kurz and Root generators are 
now serving industries throughout the world. 





IWlustrated are AC generators, only 2 of the 
mony different types developed and designed 
to fit specific needs and applications. (upper) 
Two-bearing self-excited type; (right) two- 

‘ } bearing, di- 
rect connected 
exciter type. 





DC generator (left) two-bearings, self-ex- 
cited type. Can also be furnished with direct 
connected exciter. 





Both AC and DC generators can be fur- 
nished in the single bearing, flange-mounted type 
for special mounting requirements. Ball bearing con- 
struction is used throughout. Complete data upon 


request. 
"Siuce 898 


APPLETON - WISCONSIN 
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Help 
Webster keep you warm 


a diene . 


Webster Oil Burner Ignition Transformers are a vital part of oil 
burning heating equipment. Maintenance of the proper tempera- 
ture largely depends upon the operation of the transformer... 
and wherever cold winds blow, Webster Ignition Transformers 
are recognized for their reliability. Universal Porcelain Bushings 
are an integral part of the Webster design. They are the “safety 
first’ on the high voltage terminals. 


THE UNIVERSAL cLAY PRODUCTS CO. 


1540 EAST FIRST ST. © SANDUSKY, OHIO 
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... 15 CUBIC FEET A MINUTE 


The No. 142* is one of many 
blowers monufactured by the 
L-R Mfg. Div. with C.F.M’s at 
8000 R.P.M. ranging from 15 to 
270. They will outperform many 
larger types and where size 
and weight are factors, they 
solve cooling problems pre- 
sented by electronic tubes or 
circuit components in airborne 
communication units as well as 


in many industrial applications. 


*WEIGHT: 2 oz.; CAPACITY: 15 C. 
F. M. at 8000 R.P.M.; CONSTRUC- 
TION: Housing of high impact 
phenolic plastic. Wheel is turbotype 
cadmium-plated steel; SIZE: 25%” 
long x 61/64” wide x 2%” high. 


L-R MANUFACTURING DIVISION OF 





The @omfan 


sipieniaemppensiniatentahnganinnt?” 


19 New Litchfield Street Torrington, Connecticut 
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LCS 


% Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
assured of INCREASED SALES through superior performance. 
Let us prove the Gramer pledge of “One Good Turn—or a 
Million” can mean quality, in any quantity, at the right price! 


TRANSFORMERS 


A wide variety of fully enclosed trans- 
formers, ranging in size from a few watts 
to several kilowatts capacity are regular 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 





POWER 
TRANSFORMER 


Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive “Gracoil” line regularly 
produced by Gramer. 





COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete, transformer. The most rigid 
inspections and tests make sure that each 
“GRACOIL” is worthy of the name it 
bears! 





LAYER-WOUND COIL 


COIL & CORE ASSEMBLIES INCLUDE: 


Armature - Field - Choke - Balance - In- 
duction - Magnetic - Reactance - Re- 
sistance - Solenoid - Relay - Telephone 





RELAY COIL 


Let competent “GRACOIL” engineers make 
specific recommendations for you. 


WRITE 
THE GRAMER COMPANY 


Clectrical Coils and Transformers 
2734 N. PULASKI RD. CHICAGO 39, ILL. U. S. A. 
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WRITE FOR 
BULLETIN 124 


PHENOL AND VULCANIZED 


FIBRE 


FABRICATIONS 
Te) 
INDUSTRY 


Design did wis | 


Time saved in preliminary plan- 
ning is directly proportionate to 
efficiencies effected in the blue- 
print stage. By designing-in BAER 
fibre fabrications—whether your 
product is instrument, machine, 
appliance or equipment—the ut- 
mest in production stream-lining 
is assured. Further, the inherent 
advantages of the material — 
accurately machined, stamped, 
punched, drilled, milled or sawed 
by BAER craftsmen—adds a full 
measure of dependability under 
varying service conditions. 











AND DO IT FAST 


with a 


Weld-Bilt 


PORTABLE ELECTRIC 
ELEVATOR 


MAKE SHORT WORK of the chore 
of hand-stacking bundles, crates, 
cartons and boxes. Lift them 
with a ‘““WELD-BILT’’ Portable 
Electric Elevator—and save val- 
uable man-hours for more profit- 
able work. 

Fast, safe, easy-to-operate “WELD- 
BiLt”’ Elevators are now avail- 
able in many styles and capaci- 
ties. Telescope or hinged type. 


L 
! 


SOte ete 


io 


WEST BEND EQUIPMENT CORP. 


233 WATER STREET, WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 
t Trucks, Two and Four-Whee! Trucks, Tiering Machine 
Barrel Trucks and Racks, Portable Elevotors 


Special Equipment 





N. S.BAER CO. 9-11 MONTGOMERY ST. HILLSIDE,N.J. 


Ask for Catalog 504-A 


ELECTRICAL MANUFACTURING 







4 N-LINE INSPECTION 


guarantees 
performance 


All of the engineering and pro- 
duction facilities of the Potter & 
Brumfield Mfg. Co. are devoted 
to the manufacture of electric 
relays. This intense specializa- 
tion has enabled them to de- 
velop practical procedures of 
inspection at important assembly 
points. Each individual relay is carefully tested for every 
critical value right in the assembly line. 

This complete and thorough inspection procedure 
guarantees dependable and reliable service from every 
Potter & Brumfield relay you buy. Relays play an im- 
portant part in the successful operation of your equip- 
ment... .1T PAYS TO BUY THE BEST. 

For complete information and specifications on Potter 
& Brumfield relays, write for catalog. 


Pitter iPrunspield MFG.CO. INC. 


107 N. 10TH ST., PRINCETON, INDIANA 


FOR 
SPEED 
ata Tae 
ECONOMY 


Success or failure of your new product in post 
war competition may depend on your speed and 
cost of production. Chicago Automatic Riveting 
will fasten it faster, at low unit cost. From 1 to 
4 tubular or split rivets are fed, inserted and 
clinched in the split second required torelease Automatic 
a Chicago foot pedal. Several Chicago models pe, Single 
are quickly adjusted to handle different sizes of 3 

rivets. Chicago Automatic Riveters fasten wood 
to wood, composition to eae ape fabric to 
















futemetic ’ fabric, metal to metal, leather to leather, 
Mot Setter we Or any combination of these materials. 
with Adjust- They clinch grommets and eyelets and 


able pevotin > . 
Center. . insert drive screws. 


FREE FASTENING ANALYSIS 
Chicago Rivet engineers will gladly 
analyze your fastening problem. Actual 
production rates can be set from the 
report they give you. No charge or 
obligation. Just send sample assembly 
or blue print. 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, iil. (Chicago Suburb) 


Tubular and Split Rivets in All Rivet Metals 
DECEMBER 1945 
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FOR Exacting | 
_ Requiremen ey 
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and Close Tolerance Discs 





“Cleve-Tung” tungsten contacts 
for ignition and other electrical 
applications are made from high- 
est purity ores. Processing is con- 
trolled by microscopic and spec- 
troscopic analyses. Uniformity and 
control of grain size are insured 
by these methods. ‘‘Cleve-Tung’’ 
contacts represent over 25 years 
of “know-how”. We specialize in 
manufacture of discs requiring 
very close tolerances and parallel 
faces. You may have plain, pol- 
ished, or radius-ground contacts 
to fit your individual specifications. 
* * * 


Ask for Bulletin ‘‘M’’ 


CLEVELAND TUNGSTEN, INC. 


re eae ee CLEVELAND, OHIO 











' Now, after two years of intensive 


M field and laboratory tests, we bring you 


CAPACITRONS 
with “TORRUDOL * 


THEY’RE NEW —THEY’RE BETTER 
They're Taking the Industry by Storm! 










CAPACITRONS with 
New Heat Resisting 
TORRIDOL Keep 
Fluorescent Ballasts 
on the Job at Extreme 
Temperatures. 







If you’re looking for a capa- 
citor that will keep those 
fluorescent ballasts of yours 
out of trouble when old man 
overload puts on the heat— 
you don’t need to go further. 
CAPACITRONS with TORRI- 


DOL are available to you now! 


In fact, CAPACITRONS with 
the new heat resisting TORRI- 
DOL have definitely proved 
their ability to remain in ser- 
vice under adverse operating 
conditions long after ordinary 
capacitors fail. 
















If you are interested in an 
extra safety factor that will 
give your ballasts a definite 
competitive advantage, you 
















owe it to yourself to get the | JMMEDIATE 
complete facts on CAPACI- 
TRONS with TORRIDOL now! 





DELIVERY 


VAG OORT Reon 


849 North Kedzie Ave., Chicago 51, Illinois 
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HOLDING FABRICS 
OR PAPER FOR 
ACCURATE BONDING, 
SLITTING or WINDING 


PUMP PRIMING 
FOR DEEP LIFTS 


VACUUM FILLING 


OPENING COLLAPSED 
CARTONS for 





INSERTING CONTENTS COMPACT 
TANK EVACUATION 
POWER for CHUCKS ae Canes 
or 
or VISES NO DRIVES 
BRIE Pas. NO GUARDS 


LIFTING & CONVEYING 
SHEET-METAL PARTS 
FOR DIE-STAMPING 
or ASSEMBLY 


NO BELTS 


PAPER HANDLING 


CLEANEFP or 
BLOWER SYSTEMS 


VACUUM OR 
PRESSURE 


Motor and pump in 
one integral unit 
takes less space; 
permits ceiling, 
wall or normal 


* . * 
mounting of pump. 





Hundreds of these dependable Pumps are being used by 
Government and Industrial Plants, as stationary or portable 


units. 


NEW JERSEY MACHINE 


CORPORATION 
17th St. and Willow Ave. 


HOBOKEN, N.J. 


325 W. HURON ST. 
CHICAGO, 10, ILL. 
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1701 CAREW TOWER 
Peace OHIO 
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Write for C Wehe for Calla 





[T34 oI Yo ~ FOR ALL PURPOSES! 


No matter what your require- 
ments may be . . . washers of 
any size or shape, any mate- 
rial or finish, in any quantity 


...we can supply or make what 
you want. Over 22,000 sets 
of dies available for produc- 





ing standard and special sizes. 
Our facilities are at Many manufacturers now 


your service. | use a uniform size and shape of thermostatic 
bimetal element in building a “line” of circuit 
breakers covering a range of circuit ratings. 
This is made possible by selecting a type of 
bimetal based on its electrical resistivity. The 
following types cover a wide range of electrical 


resistivity values: 





WROUGHT WASHER MFG. CO. Electrical Resistivity Recommended Type of 
eM eh Le Me) De ee 2 oD | ohms per cir. mil ft. Thermostatic Bimetal 
2200 S. BAY STREET e MILWAUKEE 7, WISCONSIN | 
ot oo WA < dee tiernw eve ds Chace No. 3300 
For Impregnating TP Sawewns akbeitewue Chace No. 6125 
( S . Radio Coils, Transformer Coils, 
7 og, ee ee Chace No. 6150 
ramics. 
For Sealing eK 6 tise ivéaeens Chace No. 6200 
Condensers, Batteries, Switch 
———e eee 10... snetqebinuad Chace No. 6300 
EF } 
Se ce, | | 400.................Chace No. 6400 
For Potting 
COMPOUND Radio Transformers, Light Units, 480.................Chace No. 2400 
. Loading Coils, Con densers. 
ool Site acc ciate cgulcnices, tangles Semniaeat"on eases, | | 650. .........2.+..+.Chace No. 6650 
BIWAX CORPORATION | S50......00.60.-...- Chace No. 6850 <? 
" 3445 Howard St. SKOKIE, ILL. 
“ Chace makes 35 types of thermostatic bimetal, 


each offering specific advantages. Our en- 
gineering department will gladly assist you in 
selecting the type bimetal best suited to your 
requirements. Sold in sheets, strips, shapes, 


and sub-assemblies to specifications. 


7 NET PAPER TUBES 


MOST DEPENDABLE COIL BASES 


STRONG. Spiral-wound. Heat-treated Compression 

ACCURATE. To dimensions + .002 

LIGHT. Space saving. WM. oO 
Made to specifications, any ID or OD, Round, 





Square, Rectangular. Ask for samples and prices. 
; PRECISION PAPER TUBE CO. i 
Also Precision Bobbins, Coil Forms, Spools Thermostatic Bimeta s and so ia Alloys 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 1608 BEARD AVE + DETROIT 9, MICH. 
= 
9! 





DECEMBER 1945 | 331 








alte 


will help your 


PRODUCTION 
SCHEDULE 





@ Manufacturers faced with increased costs 
and a market that will become more and 
more Competitive are naturally interested 
in ways to improve production schedules— 
cut man-hours. 

Many manufacturers have found that Klein 
Pliers on their production line aid workers 
in speeding up assembly and wiring—help 
reduce costs. 

Klein Pliers are made in a wide variety 
of sizes and styles to meet any need. Each 
has the hand craftsmanship—the refine- 
ment in manufacture—the care in inspec- 
tion that have made Klein Pliers choice of 
electricians “‘since 1857.” 


bE TL ad 


Since 1857 





This book on the 
care and safe use 
of tools will be sent 
on request. 


mq a 


00 BELMONT AVENUE, CHICAGO 18 ILLINOIS 


Ask Your Supplier 
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Design Engineers Specify 





VALLEY 


Ball Bearing 


MOTORS 


Geeause - 
@ They offer more flexibility in power planning. 


@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in 2 to 75 
h. p. sizes, they offer 
wide adaptability. 





VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. °* St. Louis 8, Missouri 


SPECIAL UNITS 


We have had such success in cooperating with en- 
gineers of our customers that we do not hesitate to 
offer you this special service in development of 
sample units. 

You may have an unusual problem for reconver- 
sion, one in which greater efficiency for a tough job 
will save money and give better service. 

Let our engineers consult with yours. We are 
well equipped for this type of cooperation. 





HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


SUBSIDIARY OF 


THE NATIONAL LOCK WASHER COMPANY 


ESTABLISHED 1886 


NEWARK 5, N. J. U. S.A. 
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Industrial Condenser 
yi; 
NEW HOME 


THE WORLD’S 
MOST MODERN 
CONDENSER PLANT 


with these outstanding features 


* 1,000,000 VOLT RESEARCH LABORATORY 
* VERY LATEST PRODUCTION EQUIPMENT 
* SPECIALIZED WAR-LEARNED TECHNIQUES 


From this NEW ultra-modern factory come 
capacitors carefully engineered and accu- 
rately produced. Staffed by skilled engineers 
and backed by 16 years of technical progress, 
Industrial Condenser Corp. is supplying 
capacitors for every application. If your speci- 
fications call for Electrolytic, Paper, Oil, or 
Motor capacitors, look to Industrial Con- 


denser Corporation. 
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Ty 


SMALLEST PAPER 
GAPACITOR -.- - 


FEATURES 


. Bakelite Resinoid Ends. 
Lead wire cannot pull 
out, even under hot 
conditions. 

. Non-Inductive. 

. Excellent Temperature 
Coefficient. 

. Very high leakage Re- 
sistance. : 

. Fine Power-Factor. 

. Ran from 20 MMFD 
to .25 MFD. 

From 150 volts to 600 


volts. 

7. Types P4N, P5N_ for 
100% humidity opera- 
tion. 

8. Types P4, P5 for 95% 
humidity operation. 
Samples and price list 

on Requess. 


BUY EXTRA WAR BONDS 
TIL THE WAR IS OVER. 


Pat. 
Pend. 


ELECTRIC CO. 


a | 
CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK. WN 








With our vision focused on the long and fruitful era of peace-time 
accom plishment now unfolding before us, we can once more wish 
you a Merry Christmas of the old-fashioned kind we all love so 
well. We hope the discordant past is rapidly fading from memory 
and that your design for living is now steadily approaching the 
normal pattern of life known far and wide as the good, old 


American way! 


THE PECK SPRING. COMPANY 


PLAINVILLE, 


The New « 
Everclear. Pte” 
PLASTIC PLATES 


Everclear “‘Everstick’”’ Plastic Plates are plas- 
tic Markers developed by our engineers after 
three years of research to overcome the high 
cost of applying other types of markers. 


Applications . . . 
*% Labels 
*% Name Plates 
% Window Signs 


* Dials * Signs 

% Roadside Markers 

% Direction Plates 

* Switch Panel Covers 

% Cut-out Letters and 
Numbers 


TRY IT 


Ask for a sample plate ... clean the sur- 
face with any _—. solvent such as Naph- 
tha, Benzine, Energine, etc., then moisten 
back of plate with the same material. Put 
the plate in contact with the surface and al- 
low it to set for 48 hours. After drying, 
the plate will form a permanent bond with 
the article to which you have attached it. 


If you are interested in 
colorful markings that 


are permanent... 
WRITE FOR A 
SAMPLE PLATE nasves 
AND TRY IT. 


ALR Ey ve) 


5025 LIBERTY AVENUE, PITTSBURGH 24, PENNSYLVANIA 


NAME 
PLATES 


LE) 


A 
PANELS 


SUE) 
Bee LY 


mL ES ik) 


LE ILL 
Pas 
Ut Th) 


SETTLES 


SE 


a8) 


MACHINE 
SELLS 


SIGNS AND 
ADVERTISING 
NIZE DA) 


CLOCK DIALS 


mee 


PARTS 
DIAL FACES 









CONNECTIC 





*% Yes, Clarostat power 
rheostats are mechani- 
cally and electrically 
TOUGH. Note the extra- 
rugged construction of 
this smaller or 25-watt 
rheostat. 





In 25- and 50-watt ratings. 
Wide range of resistance 
values in both standard and 
mode-to-order types 


In daily use for many 
applications, these Clar- 
ostat units are proving 
their toughness. 

if you are interested in 
extra-rugged compo- 
nents, just write us. 


E-calil xd KEM 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gt» St., Brooklyn, 4! 
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to add sales appeal to your product 


with ALLIED’S new, slide-type SNAP-SWITCH 


Here’s Allied’s new slide type snap-switch — 
adaptable to a wide variety of applications. 
You will find it particularly helpful to you in 
meeting the rigid space requirements of your 
small portable electric tools and appliances. 


The switch is actuated by a slide type molded 
bakelite button. A formed steel housing and 
heavy laminated bakelite base provide struc- 
tural rigidity and maximum insulation. An un- 
usual torsional spring arrangement, developed 
by Allied, assures positive snap action and high 
contact pressure. This switch is quickly and easily 
installed. 


The type E4 as illustrated and described is 
immediately available. Consult Allied engineers 
for special adaptations of this switch. Write or 
wire today for prices. 


The E4 switch illustrated is available as single pole 
double throw, single pole single throw normally open or 
single pole single throw normally closed. It is rated at 
300 watts A.C., 3 amperes at 115 volts A.C., ¥% amperes 


ot 115 volts D.C. non-inductive. The switch is 1 5/16” 
long, ¥g" high, 9/16” wide. Switch is tapped for mount- 


ing with two 3-48 machine screws on 1 '/g” centers. 


Weight approximately '/2 ounce. 





GENERAL OFFICES: 2 Bast End Ave. (at 79th 
- St.) New ae 21, N. Y. Factories: New?York 
City {2 East End 


In California: Allied. 
inc., 1633 South Hope $t., 


1 Co, of California, 
los Angeles 15, Col. 


aS: we 
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LIED CONTROL COMPANY, INC. 


.) — Plontsvitle, Conn. 
Chicago—4321 Knox ‘Avenue, Chicago 41, Ill. 
Contro 


( 


A 


ia TODAY¥EBoerecision 
equipmgssk means... 
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Solenoids particularly built for 


their particular uses 





isa "es) 

D.W.D. Laminated Solenoid, No. 

2861. Push-Pull Type. Ask for 
Bulletin. 





D.W.D. Laminated Solenoid, No. 
2923. Push Type. Ask for Bulletin. 


Coils, 


Solenoids which couple strong 
construction with their precision 
and dependability for 24-hour 
services day-in, and day-out. 
These are qualities that distin- 
guish Davis-Made Solenoids, 
product of more than 30 years 
specialization and experience— 
plus the facilities of two large 
modern plants. 


Standard sizes recommended, but 
special construction is always 
available. Bring your solenoid 
problems to Davis without obli- 
gation. Hundreds of special 
parts, standard with us, are 
available, lowering costs, speed- 
ing production. 


Pressure riveted laminated steel 
frames. Phosphor bronze plunger 
guides, cadmium plated. Field 
coil moisture-proofed, and oil- 
proofed. Maximum magnetic 
force, higher pull, less amperage, 
and space saving, are Davis 
characteristics. To your specifi- 
cations. 

Small orders receive the same 
prompt attention as the largest. 


Assemblies of all kinds. 


Assemblies of all kinds. 


Coil Assemblies, Kickers, Magnets, Transformers, 


etc. Bring your problems to Davis without obligation. 


Wire or write 


DEAN W. DAVIS & CO., Inc. 


1006 FIRST ST., KENTLAND, INDIANA 
Factories in Chicago and Kentland 
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Here’s a soldering iron with... 


y ¢ ry Mo o TL 


VPs == 
g © 24 
LL 


Foundation! 


Insulation—winding space—weight—protection from corrosion 
—heat—to mention only a few important factors of the coil 
base, determine the merit of your coils. All these factors are 
solved to most critical standards by the long engineering spe- 
cialization of Precision in coil bases. 


Precision 
BOBBINS — 


Made exactly to your specifications. Cores any length or shape. 
Flanges any size or shape. 


KWIKHEAT’S 
Tee 
dy ys eV 










* HEATS IN ONLY 90 SECONDS 
* MAINTAINS PROPER HEAT 
* LESS RETINNING NEEDED 
* COOL, SAFE HANDLE 

® TIPS LAST LONGER 

* CAN'T OVERHEAT 
* LIGHT WEIGHT 

# 6 TIP STYLES 


QNTERCHANGEABLE 


fh Aap 
‘a ihe 






































The Kwikheat Solder. 


ing Iron has ample power 











for most soldering jobs — 

225 watts held in check bya 
thermostat built into the iron* 
—maintaining ideal temperature 


for perfect soldering—preventing 











eine overheating—prolonging life of tips 
and saving retinning time. It is hot, 
ready to use only 90 seconds after plug- 
ging in. It is extremely light (14 0z.), 
well-balanced and has a safe, cool handle. 


With choice of #0, #1, #2 or #3 tip, $11.00. 


VW pzeie 





THERMOSTATIC SOLDERING IRON 
A Division of 
| ; Sound Equipment Corp. of Calif.e 3903 San Fernando Rd. Glendale 4 Cali 


Now Available. 
Precision Bobbin Coil Form 
improves Speaker Field Coil 





Supersedes old practice in 
which bobbin flanges were 
serrated. and coil base glued 
to flanges. By new Pre- 
cision process entire coil 
base is now shaped by die, 
in one piece, from spirally 
wound, heat-treated Preci- 
sion dielectric materials. 
Voice coil fits more closely 
and securely. Much better 
ROUND SQUARE Sonetaenes. Shapes. meas- 
urements, etc., to any spe- 

RECTANGULAR cifications. Comes in com- 

plete assembly ready to go 
on mandrel of coil-winding 
machine. Ask for sample. 


———_—$— ———————— 


Cellulose Acetate, Kraft, or Fish Paper, or combina- 


tions, chemically inert in electrical applications. FRACTIONAL HORSEPOWER, 
Spirally wound for maximum of strength, with light CAPACITOR, SPLIT PHASE, 
weight. ; : , {INDUCTION AND SYN- 
Larger gauge wire or more wire, small gauge in same CHRONOUS MOTORS FOR 


winding area. j INDUSTRIAL APPLICATIONS 
No insulating strip necessary. 


Better heat dissipation. ‘ 
Vulcanized fibre flanges. Swaged tube ends, locking i OIL BURNERS, ELECTRICAL APPLIANCES, 
flanges in place. i 2 BUSINESS MACHINES, PUMPS, BLOWERS, 


Entire assembly impregnated. Meets Underwriters’ EXPERIMENTAL TYPES 
specifications. 


Let us make up a sample to YOUR specifications. 


Also manufacturers of dielectric tubes for coil bases, any length, | Specify ELEKRAFT when quality, precision and 


any ID or OD, any shape. reliability is a requisite. 


PRECISION PAPER TUBE CO. 


ELEKRAFT MANUFACTURING COMPANY 


8 ACKERMAN AVENUE, CLIFTON, N. J. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 3 
Phone: PAssaic 2-3682 
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INSULATED ELECTRICAL 
WIRE 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 






help keep performance 







\SESI=== 2 Z : ? 
a in line with design 


OLLANSBEE 
ON STEELS 


Follansbee Electrical Sheets and 






IMMEDIATE 
DELIVERY! 






WIRE — #22 gauge to +4 gauge 


Available in single and multi-conductors 





















Strip possess excellent physical 
We have all types of wire in a variety of insulations and 


conductors applicable for many uses. properties. Punching and shearing 












quality is in the highest ratio to 






We manufacture cord sets, cables, motor leads and attach 


switches, terminals and plugs of all kinds. silicon content . ... width and 






s 
JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


qe ae ae Poe 
4108 N. PULASKI RD., CHICAGO 41, ILLINOIS eb ee ee 
Lt | lansbee silicon steels are made to 


gauge are to the closest tolerances 






. . surface finishes and space fac- 








tors meet exacting specifications. 
























———————— ———<$—$— — — = 


CERAMIC and PLASTICS 
INSULATION 


Insulation parts fabricated from plastics. Thermoplastic and 
thermosetting materials with high dielectric strength. Con- 
formity to exact specifications. Consultant service available 
on highly specialized parts. 





provide the precise magnetic char- 


acteristics required. That's why it 
will pay you to check with Fol- 
3 lansbee for Electrical Sheets or 


vo Strip—silicons that help keep the 





performance of your products in 














MACHINING e STAMPING e ASSEMBLIES PH A 
4 7 line with their design. 
Specification — Ceramics and Plastics Ht tt . 
PH 
PLASTIC INSULATOR COMPANY BCE 
eg PHOS SSH Sp ph 4-H 
| eee Pee ee 
\ 
| y 
& S oO L a 7 E X GENERAL OFFICES + PITTSBURGH 30, PA. 
ee oe ae ae Pore Sows Sales Offices—New York, Philadelphia, Rochester, Cleve- 


Miniature Incandescent Lamps cop 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


land, Detroit, Milwaukee. Sales Agents—Chicago, India- 
napolis, St. Louis, Kansas City, Nashville, Houston, Los 
Angeles, San Francisco, Seattle; Toronto and Montreal, 
Canada. Plants—Follansbee, W. Va. and Toronto, Ohio 





COLD ROLLED STRIP + ELECTRICAL SHEETS @ STRIP + CLAD METALS 
POLISHED BLUE SHEETS + SEAMLESS TERNE ROLL ROOFING 
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mp NEW! 


The ULTIMATE in 


SOLDERLESS 
















NO 
Soldering 









YW 












CONNECTING DEVICE — 
7" No St wes 
Crimping SS} required 


SAVES SPACE 
SAVES TIME 











Simply lay stripped ends of two or more wires in the slot. 
Built-in clamps on Bee nut and terminal post lock a wire to q 
wire in a vibration-proof, low resistance connection. Write for 
SAMPLES and data. 


TEST-O-LITE 


Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which tells instantly where 
trouble lies in circuits, fuses, cut-outs, motors, etc. 
Indicates hot or grounded wires. Tells AC from DC. 
Saves precious time. The only pocket-size tester with 
PATENTED SAFETY FEATURE. Lifetime guarantee, 
List $1.50. Pat. No. 1,778,883. Purchase thru 
regular electrical dealers. 









KEEP 
DUST, DIRT 
AND WATER 


OUT 





















Here’s maximum protection 
for your bearings—the Gar- 
lock KLozurk Oil Seal. The 
special compound used in the 
KLozurRE Seal keeps dust, 
dirt and water out and keeps 
oil and grease in. It remains 
firm and resilient—and is 
unaffected by temperatures 
up to 300° F. Complete range of sizes including Metric 
O. D. to fit standard bores. Write for KLozuRE catalog. 


No Thermal Shock 
in firing 
LECTROHM 
RESISTORS 


Lectrohm has pioneered a special method 


KEEP 
OIL AND 
GREASE 


IN 









THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


of firing to give you above average resistor 
life and dependability. Eliminating the 
danger of thermal shock to the winding 
and tube—when firing the vitreous enam- 
el coating,—erases the danger of weak- 
ened conditions that seriously affect a re- 
sistor’s service life. This is one of many 
reasons Lectrohm Resistors are specified 
by those who insist upon real resistor per- 
formance. The Lectrohm Line is complete 
with every style and rating you may need 
—write for complete data. | 


PATENTED 


on 





L12-GSF Rens 


Er Si eS eee | 


LOZURE 


OIL SEAL 


5123 West 25th St., Cicero 50, Ill. 


Division of 
National Lock Washer Co., Newark, N. J. 
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Building Resistance to a Force 


Coiling heavy material up to 9/16” diameter catty 
for craftsmanship and machines with muscle. Ae 
also calls for experienced “beforehand” : 

the special talent of Raymond engineers. 
finest gauge material to the heaviest, Raymond 
men build your springs to the degree of ac 
required —in small lots or mass prod 
Raymond recommend the type of spring 

for long life and dependable action. _ 


~~ i «WIRE FORMS—SMALL 
~s RAYMOND MANUFACTURING 


DIVISION OF ASSOCIATED SPRING CORPORAT 


Mee CORRY, PENN. 


» X 
\ RAN \) 
Wy) y \\\ Ni 
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Look into Gast Rotaries... 
hundreds of manufacturers 
have. They’re now using, 
with great success, Gast 
Vacuum Pumps as standard 
equipment on applications 
ranging from automatic 
chuck operations to milking 
machines, filtration, pack- 
aging and labeling, paper 
feeding, vacuum printing 
frames, brake boosters, etc. 


Look into the advantages 
of Gast Rotary design for 
the reasons back of Gast’s 
superior performance. 
Note the sliding vanes held 
against cylinder wall by 
centrifugal force, no springs, 
providing Automatic Take- 
Up for wear; Forced Air 
Cooling, Automatic Shaft 
Seal, and no reciprocating 
parts. It will pay you to look 
into Gast Rotary Vacuum 
Pumps. 


Write today for 
FREE CATALOG 





Pulp Products Department 





SSM HDI aeee ee eek rive fete 


30 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Ill 
| GAST MEG, CORP., 135 Hinkley St., Benton Harbor, Mich. 
J | 
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@ Because Newport leaves nothing to chance, 
their electrical sheets continue to prove their 
high quality in countless finished products for 
war and peace. They are true to gauge and 
size, easy to punch, uniform in physical and 
electrical properties, and for many years have 
been the choice of discriminating manufac- 
turers of electrical products. Write for sam- 
ples and descriptive literature. 


NEWPORT PRODUCTS 

Hot Rolled Steel Sheets— Hot Rolled Pickled Steel 
Sheets—Newport Electrical Sheets—GOHI Pure 
Iron-Copper Alloy Sheets—Globe Brand Galvanized 
Steel Sheets—Newport Colorbond Steel Sheets— 
KCB Copper Steel Sheets—Newport Long Terne 
Sheets—Newport Galvannealed and DeLuxe Metal 
Sheets—Aircraft Quality Alloy and Carbon Steel 
Sheets and Plates. 





KENTUCKY 
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B DRAKE MANUFACTURING CO. 


Specify DRAKE 
For Better Dial 
Light Assemblies 


‘THE Dial Light Assembly of the 

number 500 U Series illustrated 
here is one of the outstanding un 
of the widely known DRAKE No, 500 
Series. The legs of the bracket are 
made in various lengths, from 27/32” 
to 1-7/16” from base to shoulder. 
This unit will fasten on any Panel 
from O to .062 thick. When Speci. 
tying Dial Light Assemblies, remem. 
ber millions of DRAKE 500's have 
been used since 1940! These Units 
are TIME-TESTED . . . offer you all 
the superior advantages developed 
through years of highly Specialized 
experience in designing and many. 
facturing Dial and Jewel Light As. 
semblies exclusively. Extensive facili. 
ties for high speed production } 
you better quality at low cost, Lb 
the newest catalog listing the com, 
plete DRAKE line at your finger 
tips, NOW? 






No. 542 U-43, the unit shown above, ( 
has 1-5/16" legs built for .043 panel. 

Prompt shipments assured in large 
quantities for production line re. 
quirements. 


Socket and Jewel Light Assemblies 


| 1713 W. HUBBARD ST. © CHICAGO, U.S.A. : 


EXTENSION, COMPRESSION 
TORSION, FLAT 
SPECIAL FORMS 





HUBBARD Springs - Stampings - Wire Forms 





SPRING PARTS 


When a Spring or Spring Part is required in 
your product or in your new design develop: 
ments, tell us what you want to accomplish 
and let us help in solving your problem. 

Hubbard manufactures Springs in almost 
every conceivable type, form and shape; in all 
kinds of material and in any quantity. 


M. D. HUBBARD SPRING CO. 
525 Central Avenue Pontiac 12, Michigan 
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Used Extensively By Manu- 
























ted 
nits S 
on facturers of Oil Burners, 
are 7 . * 
2 Radio, Testing Devices, Ma- 
vl chines, Appliances and Equip- 
- ment 
nits The complete terminal consists of two SELF- 
me parts—the base stud (male) which can 
ned be furnished tapped for 6/32”, 8/32”, L CKING 
nu. 10/32” or 10/24” machine screws—and 
As. the spring snap terminal (female). 
vili. 
ing The base stud is fastened to panel or 
ls electrode of the sparking plug, the spring 
om snap terminal is fastened to the ignition 
- cable. 
Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 
Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 
es 


THE Rafah co. 


TRADE MARK | ES SN PEE 
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IRAL 
wouno PAPER TUBES Replace slower, costlier 2-piece fastenings 
| | for Coil Cores 


| By using one Self-locking PALNUT in place of a regular 


Square @ Rectangular @ Hexagonal || nut and lockwasher, you cut cost of fastenings in half— 


f | reduce assembly time 50%—save 90% in fastening weight 
Triangular @ Round @ _ Half-Round | | —require less space. 
| Send for Arbor List of over 1000 sizes | Self-locking PALNUTS are single thread, spring-tempered 


| steel locknuts, speedily applied with hand or power drivers. 

PARAMOUNT PAPER TUBE CO. | Their powerful double locking action holds tight under 

is Witenes dc. Hae Whee & Midis | vibration. Widely used on electrical, radio and mechanical 

| assemblies of all kinds. Many types and sizes for various 
| applications. 








i i a 


sf ~ | Send details of assembly for samples and suggestions. Write 


i | a: | for Palnut Manual No. 2, giving full data. 
SPECIALLY 
ESCO SPECIALLY) THE PALNUT COMPANY 


66 Cordier Street, 
MOTORS, GENERATORS 


Irvington 11, N. J. 
AND OTHER ELECTRICAL POWER UNITS 


Designed and produced to meet your specific require 
ments .. . not ordinary stock units. From blueprint to 
finished product . . . our years of engineering skill plus 
initiative and expert craftsmanship are your assurance 
OMT ealloe 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET STAMFORD, CONN. 













SELF-LOCKING 


TU 
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CALL IN 


Our Representative 





There's One Near You 


Russell Weill Distributing Co. 


228-38 Piedmont Ave., 
Ationta, Ga. 


industrial Electric Materials Ce. 


204 Purchase St. 
Boston 10, Mass. 


J. J. Glenn & Co. 
605 W. Washington Blvd. 
Chicago 6, Illinois 


Jacob P. Weber 
9 South Clinton St. 
Chicago 6, Illinois 


Phil L. Cap 
6830 Lake Shore Drive 
Dallas 14, Texas 


Urquhart Service 
16th G Blake St. 
Denver 2, Colorado 


Harry D. Chapman & Son 
1012 Baldwin Ave. 
Detroit 14, Michigan 


Tri-State Supply Corp. 
544 S. San Pedro 
Los Angeles 13, Calif. 


E. H. Bell 

Room 537 

324 San Pedro St. 
Los Angeles 12, Calif. 


Electric Motor Supply Co. 
773 S. Shelby St. 
Louisville, Kentucky 


H. A. Holden, Inc. 
1208 Harmon Place 
Minneapolis 3, Minn. 


E. O. Snider 
Mt. Hope, W. Va. 


Robert McKeown 
249 High St. 
Newark 2, N. J. 





TOLEDO 


HOMER 
HILLSDALE 





Electric Agencies 
1630 Webster St. 
Oakland, Calif. 


E. J. Ford Co. 
414 Electric Bldg 
Omaha 2, Nebraska 


H. C. Hale 
2107 Spencer St. 
Omaha 10, Nebr. 


Electrical Maintenance Equip. Co. 
235 N. Twelfth St. 
Philadelphia 7, Pa. 


P. W. Newell Co. 
6030 Centre Ave. 
Pittsburgh 6, Pa. 


Russell Weill Distributing Co. 
2 S. Randolph St. 
Richmond, Va. 


J. R. Christensen 
524 F St. 
Salt Lake City 3, Utah 


Richardson Electric Co. 
166 Jackson St. 
Seattle, Wash. 


A. G. Werner Co. 
3650 Dover Place 
St. Louis 16, Missouri 


D. M. Fraser, Ltd. 
603 Belmont St. 
Montreal, Quebec, Canada 


D. M. Fraser, Ltd. 
54-56 Lomard St. 
Toronto, Ontario, Canada 


Robinson Electric Co., Ltd. 
1179 Homer St. 
Vancouver, B. C., Canada 


Mumford, Mediand, Ltd. 
576 Wall St. 
Winnipeg, Man., Canada 


FACTORIES 


To Serve You 


eee. ete 
COMMUTATOR CO. Ohio 
COMMUTATOR Cleveland 3, 
CORPORATION eT 


COMMUTATOR Hillsdale, 
COMPANY Michigan 


ANY SIZE 


| ANY TYPE 








N® matter how exacting your specifications, Acme 
Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against jj 
moisture penetration. 


As wire, covering, insulations and varnish are al] 
Acme-made, there is a definite and complete contro] 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica. 
tions or ask our engineers to assist with the design, 


Aeme Wire 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 



















when you're staying at The 
Roosevelt! All the best of 
Manhattan is within com- 
fortable walking distance 
of this mid-town hotel, 
known for Hilton hospi- 
tality. Rooms with Bath 
from $4.50. 


Dean Carpenter, Gen. Manager 
MADISON AVENUE AT 45TH STREET 
NEW YORK 
Other Hilton Hotels include 
Chicago: The Stevens 
Dayton: 
The Dayton-Biltmore 
Los Angeles: 
The Town House 


C. N. Hilton, President 
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Does Your Product Need 


Special Motors, D.C. or A.C.? 


During the past few years we have developed a lot of 
“know how’. Give us a chance on your special require- 
ments. Have complete facilities for building special 
motors and generators, high frequency generators, sizes 
80 watts to 75 K.W. Immediate capacity tor production 
requirements available. 





¢ 

t 

8 ee os a 3 ner ; 

] tee eae a Be $ 

ll 32-VOLT MOTORS AVAILABLE IMMEDIATELY 
a Immediate production of 1/4, 1/3 and 1/2 h.p., all steel 
» | construction, high efficiency, suitable for vertical or hori- 
F zontal mounting. 


Manufacturers of A.C. and D.C. generators, rotary converters, 
motor-generators, frequency changers, gas-engine driven battery 


P chargers. 


KATO ENGINEERING COMPANY 
ris MANKATO, MINNESOTA, U. S. A. 





LL bcd ll BATTERY CHARGER 
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ALLEN x screws 





HOLLOW SET SCREWS APPLIED TO 
BRUSH-HOLDERS ON DYNAMOTOR 


In the above-shown bracket of a Westinghouse 
dynamotor, ALLEN Hollow Set Screws hold the 
brush-holders in fixed position, — secure against 
loosening under vibration. 

The screws are set up in the tapped holes a little 
below flush by means of the Hex Key illustrated. 
Small hollow screws may be held on the end of 


the key and threads engaged without clumsily 


| turning with thumb-and-finger. For fast work 


on assembly lines, straight keys are used in 


power drivers. 


The superior strength of the Allen screw permits use 


of smaller-than-usual sizes, accommodated by smaller 


flanges, lighter parts. Most sizes of Allen Hollow Set 
Screws are cold-drawn or “‘pressur-formd” to compress 
the metal fibres in the socket-walls, which makes for 
maximum resistance to wrenching-strain. Accurate 
threading to a high Class 3 fit further adds to 
HOLDING-POWER under vibration. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 


pd THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, , P CONNECTICUT, U.S. A. 














IDENTIFICATION 


The battle for the consumer’s dollar 
now shaping up promises to be the 
hottest in history! 


When you've given your product the 
best in design, engineering and quality, 
give it one thing more to set it 
from competition 


apa rt 


—give it standout identification with a 
fine looking Ecoa name plate. 


Ecoa name plates, etched or lithographed 


ECOA 


lame Plates 





on metal, in colors as desired, spotlight 

your product. Ecoa name plates look 
hetter—longer. They’re worthy marks 
for worthy produc ts. 


Write now for quotations, without ob- 
ligation. Our art department will help 
on design if you desire. 


ETCHING COMPANY OF AMERICA 


1520 Montana Street, Chicago 14, Illinois, Dept. 


Metal Name Plates, etched or lithographed « Plastic Name Plates, Dials 

and Panels, lithographed or screened * Etched Metal Scales, Clock Dials, 

Instrument Panels, Art Novelties, Advertising Specialties * Etched Metal 
Panels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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Send for the 
useful data 
| on electric 
| heating units. 


Where heating conditions require concentrat. 
ed, self-contained units, holes may be drilled 
and reamed—and Watlow Cartridge Units in. 
serted. Watlow Units are accurately ma- 
chined. 

Some of the types are shown in the photo 
above—with terminals, fixed leads or flexible 
leads. 

Available in many sizes: Diameters—3/8” to 
1-15/16”. Lengths—1¥2” to 24”. 50 to 1500 
watts—I15V or 230V. 


WATLOW 


ESRC Le 
1326 N. 23d St. SAE TT tt 


to Build 
= Lamp 
SEA Annunciators 


Kirkland Bulls-l-Units are ideal for this purpose. Just 
provide the proper size holes in the panel, then insert 
the Kirkland units and lock into place. Many different 
units to choose from. Assembly is then ready for in- 
stallation. Connect incoming wires and place in 
service. Typical unit illustrated above made 
with T2 units. 


KIRKLAND Pioneer 


INDICATING LAMPS @ 


| 











TYPE T2 UNIT, small and modern, molded of | 
bakelite. For use with slide-base switchboard bulb 
(24 volts, 6.038 Max. Amp) with resistor on 120- 
220-440 volts. Overall dia. Lens-Cap 34”. LIST 

PRICE (less bulb) 710¢ | 


WRITE TODAY FOR CATALOGUE. 
Where Quality is the Foremost Consideration 
| 


The H. R. KIRKLAND CO., Morristown, N. J. 
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NATIONAL RETAINING 
RINGS DO ANOTHER 
EFFICIENT JOB 
5 









Plasticon Types AS are 
SILICONE IMPREGNATED CAPACITORS. 
They will operate from —80° F. to +256° F. with 
less than 10% capacitance change. Plasticons are 
small in size as they are not “voltage derated.” 


ON S— plastic film dielectric capacitors 





ee 


# 


Condenser 
Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 





This fine Nicopress Tool for com 
——_————.. pressing sleeves shows still an- 
other wise use of retaining rings. 





These efficient yet inexpen- 
sive artificial shoulders save 
money as well as metal. 


Many new uses were found 
on war jobs, and an almost end- 
less number of uses are increas- 
ing the peace time demand. 


Every metal product and 
every machine should be ex- 
amined to see where shoulders 
and collars can be re-designed 
to effect great savings by the 
use of retaining rings. 

It's expensive to hold a mech- 
anism in place with unnecessar- 
ily big shoulders or collars,—or 
to temporize with smalt cotter 
pins, etc. 

Let us show you how steel re- 
taining rings can do a thorough- 
ly efficient job for you,—saving 
you time, money and metal. 





Our booklets describe many 
types. Write today. 





DEPT. 41 
1308 ELSTON AVE. * CHICAGO 22 


Sah 


Manufacturers of special small universal, 


| 
fractional H. P. motors, dynamotors, shaded | Newark 5, New Jersey eam SOS 


pole motors, heater motors, generators. 
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Most engineers can work out by slide rule 
and tables all of their motor details except the 
most important of all — the carbon brush. 


Here it is usually a case of either cut and try 
or just blind quessing. No accurate tables exist 
that tell him what brush will work under a 
given set of conditions. 


The Pure Carbon Company can be of im- 
mense help to these harried designers. In our 
new laboratory we have facilities for testing all 
types of small equipment under any condition, 
such as, extreme cold, high temperature, high 
altitude, etc. 


We are now testing brushes for many of our 
customers on their post war designs in our 
laboratory. Why not leit us test yours also? 
There will be no obligation or cost for this 
engineering service. 




















5324 N. RAVENSWOOD 
CHICAGO 40, ILLINOIS 


p 





ZF TOUGH MOLDED SHELL 
EMF RIGIDLY ANCHORED TO BRACKET 
cmF LEADS SECURELY SOLDERED 
EMF HIGH DIELECTRIC STRENGTH 


@aF UNLIMITED MOUNTING BRACKET 
POSSIBILITIES 


We also manufacture many other com- 
ponents such as terminal strips, coil 
forms, resistor boards, and banana 
plug assemblies. 












OE eee ee 
teeter 
Oe ee 


¢ DISTRIBUTION. 


DISTRIBUTION of your products necessitates a 
consideration of foreign markets on the same 
plane as domestic. Now is the opportune time to 
become affiliated with an organization capable of 
handling the distribution of your line in markets 
all over the world. 


Our organization, whose background covers seventy- 
two years of world-wide commerce, is interested in 


securing the export representation of manufactur- 


ers of quality products in the electrical and elec 


tronic fields. 


Besides our facilities for export merchandising, our 
domestic sales network is available for securing im- 
mediate sales and distribution throughout the Metro- 
politan New York area, as well as all present 
export markets. 


| May AAR Bee VAUD ashe 


Distributors of Electronic and Electrical parts and equipment 


PURE CARBON CO.. Ine. 


ST. MARY’S PENNSYLVANIA 


413 WEST 14th STREET e NEW YORK 14, N.Y. 
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et us tell you about our unusual 
ervice to manufacturers requiring 
small sheet metal parts 


ATERBURY 


METAL PART 





WATERBURY COMPANIES_ IN¢ 
FORMERLY WATERBURY BUTTON CO., EST. 1812 


\RTMENT WATERBURY, CONN 


oliday 
Greetings 


TAL FIVE RANGE AND WITH THEM OUR THANKS 
\ Shan 
Pa ae HAND TACHOMETERS i 
a CENTRIFUGAL TYPE bus 
CATALOG No. 303 on 
| | ae ae With best wishes for a happy holiday sea- 
300— 1200 RPM 1200— 4800 RPM 


ANN 





Pv IMPORTED SWISS 







son, we extend to everyone our sincere ap- 
1000 — 4000 RPM 4000— 16,000 RPM 4 


3000—12,000 RPM —_12,000-—-48,000 RPM preciation for your cooperation during the 


FOR DETAILS WRITE FOR BULLETIN _— 
NO. 750. NO PRIORITY REQUIRED dithcult war years. 


Your patience lessened the tremendous 


HERMAN H. STICHT CO., INC. yaw von PNY. 


job which confronted us. Now, with the 
return of peace, we will devote all our ef- 
forts and nation-wide facilities to the sole 
purpose of providing a fine transportation 


Sservicc. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Sofety Terminals, Insulated Rectifier and Thyrotron Connectors, High 
Yoltage Tube Sockets, Iron Core KF Chokes, Quartz G Polystyrene at 3 


Insulation, High Frequency Variable Condensers, Meter Type Dials, Saat 


Ais LW4 h 


Case Aluminum Chassis, etc. Catalog Upon Request. 





Pes eT 














APN OAR UR AAY NATION-WIDE 


150 EXCHANGE ST. 


MFG.CO. Inc. RAIL-AIR SERVICE 


MALDEN, MASS. 
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THE A.W. HAYDON COMPANY 


MANPOWER |! 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated 
c/o ELECTRICAL MANUFACTURING, ' 
1250 Sixth Ave., New York 20, N.Y, 












CORD SET PRODUCTION MAN WANTED 


A PERSONALIZED SERVICE 
eee : for West Coast Manufacturer. Applicant must have pre-war 
' experience in similar capacity with wire mill or 
x Ww I 7 H A F Oo L L O W x T H R oO U G H manufacturer. Excellent opportunity for industrious ni” 
: with good technical background. Box B-75. 





*% Design of product 


to fit your requirements 







RESEARCH ENGINEER 


Unusual opportunity for capable engineer experienced in 
design and research work of air conditioning and refrigera. 
tion equipment to operate new modern laboratory for inter. 
nationally known manufacturer of Air Conditioning ang 
Refrigeration equipment. All replies will be confidentig), 
Please give outline of qualifications. Box B-65. 


* Production 


to meet your demand 


* Quality control 


to justify your confidence 






7 “=| 
Under the Direct Supervision of ELECTRICAL ENGINEERING OPPORTUNITY! 


A W H A Y DO N Electrical manufacturer of nationally known motor con 

. ? trol and power distribution equipment offers permanent 

, ree! s employment in application and field engineering work to 

well-kKnNOWN as a aesianer ana manutacturer of: men with electrical engineering education or equivalent 
= experience in sale or design of electrical equipment, { 

Also excellent opportunities for qualified young men with. 

out previous experience to receive valuable training in ap 

essential industry having a brilliant postwar future. Giye 
full particulars, including education, experience, age and 4, 


Differential Gear Reduction Units salary expected. Address Box B-84. 


A.C. and D.C. Timing Motors 


Interval Timers Delay Relays 


POSITION VACANT 


INDUSTRIAL ENGINEER, or MECHANICAL ENGINEER 
with administrative experience in medium sized manufac. 
Control Devices Flashers, etc. turing plant on control equipment. Must know machines, 
production methods, production control, plant maintenance 
and industrial relations. Excellent opportunity. Located in 
north midwest. Give full qualifications and experience in 
reply. All replies will be confidential. Box B-83. 


Radio Keyers Time Indicators 





Our ability in combining small gearing 


MANUFACTURERS’ REPRESENTATIVE 


Representing two manufacturers of high esteem. Covering 
: Metropolitan District. Selling to electrical jobbers, utility 
special needs; has answered many critical companies, radio, appliance and lamp manufacturers, ete, 
Would like additional line. Box B-82. 


and related electrical and mechanical 


components in the design of devices to fill 


problems — it may answer yours. 


For a three point follow through write to: DESIGN ENGINEER 
An unusual opportunity with large internationally knows | 
THE A. W. HAYDON COMPANY manufacturer of Air Conditioning and Refrigeration equip | 
, ment for capable design engineer of refrigeration com! 
WATERBURY 32, CONNECTICUT pressors and condensing units to work as assistant to chief 


All replies will be confidential. Please outline qualifications | 
Box B-64. 


Custom Design and Manufacture of Electrical Devices : ‘ Sie at : = ; <n 


THE EXECUTIVE ENGINEER | 
A Y D 0 e Electrical and mechanical with background of design- 

Q Q production—sales and_ service responsibility including, 

branch office work now employed in Eastern area with larét | 


Cc Oo M ee A Nw y national corporation wants to return to Pacific Coast. It 


terested in sales or executive factory position in engineer 
WATERBURY 32, CONNECTICUT ing and service. Box B-77. 
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TRY TUTTLE FIRST 


fer Strip Resistors — Porcelain Heating Elements — 





Standard and Special Heating Elements 
Write for Bulletin SIO1A 


ADRIAN, MICHIGAN 


MERCOID 


VISAFLAM 


FOR INDUSTRIAL OIL BURNERS 


Extensively employed in industrial 
heating, annealing, baking and dry- 
ing ovens, cooking ranges, etc. e 
The Visaflame—illustrated above— 
is a unit of the Visaflame Control 
System. It is a light-sensitive me- 
chanical mercury switch that closes 
its circuit in the presence of an oil 
flame, opens in its absence e It will 
pay to investigate the unusual pos- 
sibilities of this improved oil burner 
safety control. Installation is simple 
and completely accessible after- 
ward. Information sent on request. 


THE MERCOID CORPORATION 


4201 BELMONT AVE. « CHICAGO, ILL. 


el oe es 
Wass OF AUTOMATIC CONTROLS * EQUIPPED EXCLUSIVELY 








How to Fuse 


SAFETY AND SAVINGS 


Into a Fuse 


T’S done with Aico engineer- 

ing and Aico cold molded 
plastics. The excellent electrical 
properties and economy of Aico 
cold molded materials make 
these the No. 1 choice for a 
variety of applications in the 
electrical field. 


In this 200 amp. Bulldog 
safety fuse head—Aico No. 1 
cold molded material provides 
the necessary high arc- and 
heat-resistance for safe, de- 


MOLDING MATERIAL 
Especially suite” 
material 18 melient 
ses exce tur 
posses to tempera 


exposure 
MOLDING METHOD 
Aiende range 
materials Pp 
molding & 
s 
heat sections 


and ele 


*This com 
tics appli 
series in 


‘acilities 


cold molding {9 this 


jally out rical requirem 


Head Design 


pendable operation. 

Aico, pioneer in the cold 
molding process, has more than 
30 years of experience with al/ 
kinds of plastic materials 
and molding methods. 

If you’re looking for product 
improvements—for electrical or 
other industrial uses—consult 
Aico about the advantages of 
plastics. Aico’s experienced sales 
engineers will be glad to discuss 
your problems with you. 


ses, Aico No 1 col 
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30th Year 





AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 
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Detroit © New York © Philadelphia 


349 








Ris Ward Leonard line of rheostats includes the widest range of sizes, tapers 












and current ratings from the tiny types for radio to huge multiple B 
assemblies for the heaviest industrial use. Smooth operation, durable con- Ca 
tacts and extreme dependability characterize all Ward Leonard Rheostats, Ce 


Resistors and Relays. Write for bulletins of interest to you. CI 


Ce 
| Ce 
Ce 
1 Ce 
Ce 


RELAYS + RESISTORS * RHEOSTATS ‘ 


Electric control (WL) devices since 1892. C 









WARD LEONARD ELECTRIC COMPANY: 34 SOUTH ST. - MOUNT VERNON, N.Y. 
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Speer Carbon Co. 
Spencer Thermostat Co. 
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Silver soldering, because of its speed, economy, and 
durability has replaced for many purposes former 
methods of soft soldering, high temperature brazing, 
welding, riveting or bolting. Cast and forged con- 
structions, in many instances, have been replaced by 
the faster and less expensive method of fabricating 
two or more easily joined parts, soldering them to- 


gether, then finishing to dimension. 


Modern alloys and light gauge metals, likely to be 
damaged by high temperature brazing or welding, 
have been particularly aided by the use of low tem- 
perature, fast spreading silver solder. Likewise, the 
use of preformed rings or washers has materially 
speeded up straight line production. 
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In cooperation with industrial engineers, the D. E. 
Makepeace Company has developed a wide variety 
of precious metal solder alloys to meet practically 
every industrial requirement. These solders flow easily, 
penetrate deeply, and diffuse evenly. The joints so 
affected are stronger, in most instances, than the parts 
joined and the junction is durable, ductile, leak proof, 
corrosion resistant and high in electrical and thermal 
conductivity. 


To help you with any problems which you may have, 
we maintain a fully equipped research and testing 
laboratory as well as a staff of thoroughly experienced 
metallurgists, chemists and consultants who will be 
pleased to assist you with any problem you may have 
to the full extent of their facilities and ability. Your 
inquiries are cordially invited. 
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COST REDUCED by the elimination of bearings, couplings, 
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only one unit to mount. . . lower assembly costs. 


COMPACT. High reduction ratios secured in small space by using 
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HIGHER EFFICIENCY than other types of slow speed drives .. . 
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nent alignment . . . fewer moving Pre ... high efficiency ... 
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INTEGRAL CONSTRUCTION. Both motors and gears are de- 
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AVAILABLE FOR EVERY TYPE current specification . . . every 
type enclosure ... every type mounting arrangement . . . the most 









flexible line of gearhead motors in the world. This wide 
flexibility makes it easier to secure exactly 
the right drive for each installation. 


ANTI-FRICTION BEARINGS are used 
throughout the entire unit. 
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THE MASTER ELECTRIC COMPANY e@ DAYTON 1, OHIO 






ASK A WESTINGHOUSE APPLICATION ENGINEER 
NOW ... BEFORE YOU “FREEZE” DESIGN 


After your appliance is ready for production is a 
poor time to apply the motor. Do it while your designs 
are still in the planning stage. Double check to make 
certain that you have the right motor for the job. A 
minor change now may enable you to use an existing 
design, and avoid the extra engineering of a “‘special’’. 

Westinghouse standardized motor designs offer 
many advantages, such as lower costs, faster deliveries, 
speedier production of appliances, lower inventory 
stock and simplified servicing. - 

Westinghouse engineering has resulted in many 
extra features built into standard motors for specializ- 
ed service requirements. The service of Westinghouse 
application engineers is available at any time to help 
you meet your problems. Simply call the nearest 
office, or write Westinghouse Electric Corporation, 
Lima, Ohio. J-03228 


MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 








